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Animal hypnosis is a motionless state of 
generalized rigidity associated with a reduction 
in responsivity to environmental stimuli. It 
has been described as occurring from coelen- 
terates to mammals. Although Verworn first 
used the term “animal hypnosis’, it also has 
been known as “mesmerism”, “fascination”, 
“entrancement”, “death feint”, ‘“cataplexy”, 
“catalepsy”, ‘conscious simulation of death”, 
“immobilization reflex”, “conditioned akin- 
esia”, “hypertonicity”, ‘tonic immobility”, 
“inhibitory state”, “inhibition” and “playing 
possum” (5, 9). Furthermore, animal hypnosis 
has been compared to catalepsy and catatonia 
in human beings. Despite a relatively volumi- 
nous literature on the subject dating to Abbe 
Kircher’s investigations of the hen in 1646, 
Pavlov’s (14) statement is still highly perti- 
nent: “Little has been done towards the elucida- 
tion of the class of. negative or inhibitory 
reflexes (instincts) which are often evoked by 
any strong stimulus or even by weak stimuli if 
unusual. Animal hypnosis so-called, bélongs to 
this category.”’ 

Although animal hypnosis presumably is a 
state mediated by neuronal mechanisms, scant 
neurophysiologic research in this area has been 
undertaken. The general references concerned 
with animal hypnosis are chiefly in German 
and French. 
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The related literature reveals essential har- 
mony concerning a definition of animal hyp- 
nosis, the technic of inducing the trance, and 
the duration of the effects. The chief factor in 
the induction of the trance is restraint of 
motion. Other factors are bodily posture, 
fixation of the eye, repetitive tactile or visual 
stimulation and sudden shock or concussion 
(4, 5). Although states analogous to animal 
hypnosis have been produced in some species 
by surgery or facilitated by drugs, these are not 
true prerequisites to the condition. 

Some aspects of animal hypnosis that have 
been studied in different species and with vary- 
ing and at times controversial results are heart 
rate, respiration and analgesia (2, 6, 11, 18). 
The results are too uncertain to be accepted as 
constant concomitants to the condition of any 
one animal. 

Studies arising from work in extirpation and 
ablation can best be summarized as indicating 
that a deep midline structure in the brain or 
phylogenetically primitive area is responsible 
for catalepsy. For example, Verworn and Dan- 
ilewski (21) noted no changes in susceptibility 
to hypnosis in frogs from which both hemis- 
pheres had been removed. Gilman and Marcuse 
(5) reported no changes in susceptibility to 
hypnosis in animals from which the vestibular 
centers had been extirpated. Mangold (10) 
wrote that hypnosis could be brought about in 
birds and mammals without a cerebrum. Barris 
(1) produced catalepsy in cats by the infliction 
of bilateral cortical lesions. Speigel and Gold- 
glom (19) claimed that presence of the red 
nucleus is essential for catalepsy, and Hoag- 
land (8) could produce catalepsy in anolis by 
thrusting a needle into the fourth ventricle. 

One of the many theories which attempt to 
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explain this phenomenon is Pavlov’s (12, 15). 
He believed that animal hypnosis is essentially 
a form of sleep. His views were shared by 
Heubel (7), Wundt (23), Trémner (20) and 
Sidis (18). 


THE PRESENT STUDY 


In an attempt to clarify this problem, elec- 
troencephalograms of a bullfrog and three 
guinea pigs were made while they were in the 
cataleptic state. It was felt that if catalepsy 
or animal hypnosis was related to sleep, 
the electroencephalogram would show some 
changes since it is a sensitive indicator of 
drowsiness and sleep states. In a review of the 
literature no references were discovered that 
dealt with this method of study. 


Method. One bullfrog and three female guinea pigs 
were selected on the basis of ability to become cataleptic 
in the hypnotic trance. All the animals were fully grown 
and mature. Hypnosis was defined as “‘a rigid, immobile 
state with a generalized reduction in responsivity to the 
environment.” For the purposes of this study, a state of 
immobility was considered satisfactory if it persisted 20 
seconds or longer. 

The method of inducing the trance followed technics 
used by previous investigators. The frog and guinea 
pigs were hypnotized by being firmly grasped and 
suddenly turned over on their backs. If necessary, the 
abdomen was stroked gently. 

All the experiments were conducted in a fairly quiet, 
uniformly lighted, air-conditioned room at 70°F. While 
the animals were hypnotized by the observer, an 
assistant wrote on the electroencephalographic record 
observations on the behavioral state of the animals. 

Satisfactory electroencephalographic records cannot 
be made on small animals without implanted leads. The 
animals were therefore prepared as follows: While the 
frog was under the influence of refrigeration anes- 
thesia, permanently implanted silver electrodes were 
placed extradurally and fixed in position with acrylite. 
The areas from which tracings were made were the 
olfactory bulb, right and left cerebral hemispheres and 
optic lobes. A reference electrode was inserted under the 
skin over the rostral cervical vertebrae. Both monopolar 
and bipolar tracings were made simultaneously. 

In the guinea pigs stainless-steel electrodes were 
placed extradurally in the anterior, middle and posterior 
regions of each hemisphere and fixed with acrylite. 
Bipolar recordings were made in these instances. This 
technic is described elsewhere (17). 

Recording. The electrodes from the bullfrog were indi- 
vidually soldered to wires 3 feet long, and similar con- 
necting wires were used with the other animals, except 
that they were directly inserted via a plug into the 
acrylite-fixed skull socket. For most of the studies the 
electrode wires were connected with a type A Offner 
crystograph amplifier and inkwriter. Many of the 
studies on guinea pigs were done with 6 channels of an 


8-channel Grass type III electroencephalographic ap- 
paratus. At this time an Ediswan automatic-frequency 
analyzer was used (3). The calibration of the Offner and 
Grass machines was so adjusted that an excursion of 0.5 
cm. in the pens equaled 100 microvolts. The frequency 
analyzer was calibrated so that an input of 100 micro- 
volts signal at all tested frequencies between 1.5 and 
30 cycles per second and of 1 cm. peak-to-peak ampli- 
tude yielded a constant excursion of 6.3 cm. in the 
analyzer pen. 


BULLFROG 


The bullfrog was hypnotized and rendered 
cataleptic 38 times in 56 trials on 6 different 
days. It remained completely immobile in a 
rigid state with the eyes wide open for as long 
as 5 minutes. During this time it was appar- 
ently unresponsive to stimuli such as the ring- 
ing of a telephone, people entering the room 
and talking, light flashing in the eyes, and 
gentle touching of the body. It could be 
aroused by any sudden and unusual stimulus, 
such as a loud clap or painful pinching. At no 
time did it close its eyes. In the control state 
and at other times the frog always withdrew at 
the approach of the observer. Its eyes were al- 
ways open. It never seemed to sleep, in the 
sense that higher animals do, meaning eyes 
closed and relative unresponsiveness to the 
environment. 

Results. During the control state, while the 
frog was sitting on the table or in a jar, the 
electroencephalogram showed high-voltage 
(100 to 200 microvolts), 7-to-9-cycle-per- 
second activity maximal from the cerebral 
hemispheres. This activity persisted for 
periods as long as 10 minutes. This activity 
was also present when the frog was on his back 
and not cataleptic. Unless the frog was re- 
strained, this state of non-catalepsy while on 
his back never lasted longer than a few seconds. 

Always within 10 seconds and usually 
simultaneously with the onset of the cataleptic 
state, the  electroencephalogram showed 
changes. These appeared as 50-to-100-micro- 
volt, 5-to-7-cycle-per-second waves maximal 
from the cerebral hemispheres and optic lobes 
and associated with some flattening of the 
background and disappearance of the 7-to-9- 
cycle-per-second normal background rhythm. 
With progressively longer and deeper stages 
of catalepsy these changes became more 
prominent and generalized over the brain. 
They remained fairly constant in amplitude 


Fic. 1. a. Bullfrog in the alert state; 5. bullfrog in the cataleptic state. 
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during the time of hypnosis. The immediately 
successive electroencephalographic changes 
from the ¢ataleptic to the control state were 
more consistent and striking than from any 
one control or cataleptic tracing compared 
with another of a different sequence or day. 
The end of catalepsy was always marked by 
an inumediate change in the electroencephalo- 
gram which resembled the control recording. 

With practice, visual inspection of the elec- 
troencephalogram was often sufficient for 
distinction between the control state and 
catalepsy, without identifying legends. The 
constant finding was the difference in the 
electroencephalogram as between catalepsy 
and non-catalepsy, rather than constant 
identical electroencephalographic changes for 
each episode of catalepsy. 

With all the trials there was no apparent 
change in susceptibility to catalepsy, judged 


by either its intrinsic depth or total duration. 
Seldom in the upright control state did the 
frog exhibit the concomitant electroencephalo- 
graphic changes associated with catalepsy. It 
did not show anything suggestive of or analo- 
gous to the sleep of higher animals. 

Figure 1a shows the frog in a control state; 
figure 1b shows the frog during catalepsy; and 
figure 2 illustrates the electroencephalogram 
at these consecutive times. 


GUINEA PIGS 


One guinea pig, a short-haired albino, 
readily went into a cataleptic trance 15 times 
in 25 trials on three different occasions. During 
catalepsy it remained motionless on its back, 
with its head and legs rigidly hyperextended, 
and eyes staring for periods lasting as long 
as 3.5 minutes. There was no apparent change 
in breathing. This guinea pig and two othiers 


Fic. 3. a. Guinea pig in the alert state; 5. guinea pig in the cataleptic state. 
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which were studied did not close the eyes or 
give evidence of being asleep as the higher 
mammals sleep. 

Results. When the guinea pig was in the up- 
right, alert state, the electroencephalogram 
showed 7-to-9-cycle-per-second, 75-to-100- 
microvolt activity, mixed with infrequent 
high-voltage, 1-to-3-cycle-per-second activity, 
maximal from the midhemispheric regions. 
This activity persisted for periods as om 
10 minutes. When the guinea pigs were jon 
their backs and not cataleptic, the electro- 
encephalogram showed no appreciable change 
in comparison with that made in the upright 
control. 

During catalepsy, and usually simultaneous 
with the onset of the rigid posture and always 
within 10 seconds, the electroencephalogram 
showed a tendency toward background flat- 


tening and toward the occurrence of 100-to- 
200-microvolt, 1-to-3-cycle-per-second waves 
most prominent from the midhemispheric 
regions. Mixed with this frequency there also 
was 75-to-100-microvolt, 6-to-11-cycle-per- 
second activity. With increased duration and 
depth of catalepsy the record was still more 
distinguished from that of the control. Changes 
in areas other than the midhemispheric regions 
were less well circumscribed and apparent. 
However, the cataleptic state could almost 
always be distinguished from the control 
state by inspection of the electroencephalo- 
gram. With cessation of catalepsy the record 
always changed immediately. Repeated trials 
did not seem to influence either the suscepti- 
bility of the animal to the trance or the dura- 
tion of the trance. At no time during the con- 
trol periods between catalepsy or at other 
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Fic. 4. Electroencephalogram produced from a guinea pig during consecutive alert and cataleptic 
States. 


* Automatic frequency analysis of the left midhemispheric-posterior hemispheric area. 
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times were the relatively abrupt electro- 
encephalographic changes evident. 


AUTOMATIC FREQUENCY ANALYSIS 


Because of difficulty in clearly defining the 
electroencephalographic changes during cata- 
lepsy, automatic frequency analysis was 
employed. The albino guinea pig was hypno- 
tized 14 times in 23 attempts at analysis of the 
left midhemispheric-posterior hemispheric re- 
gion. —Two pigmented, short-haired guinea 
pigs were rendered cataleptic on three of 23 
and six of 28 attempts, respectively. The 
pigmented guinea pigs struggled and wriggled 
incessantly. Once the black guinea pig bit the 
observer. In further contrast to the albino 
guinea pig, the pigmented animals yielded a 
control electroencephalogram that was of 
approximately a third the voltage and 
had much 20-to-25-cycle-per-second activity, 
maximal in the anterior regions of the head. 
Analysis of the right frontal-midhemispheric 
area was carried out in both of the pigmented 
guinea pigs because this area afforded the best 
technical record. 

Resulis. In the control state, frequency 
analysis revealed low-amplitude deflections in 
the 1 to 3 frequency and prominent, high- 
amplitude deflections in the 4 to 7 frequencies. 
This was also noted to persist when the guinea 
pigs were on their backs and not cataleptic. 

In all instances of catalepsy there was a 
- shift to the delta band and diminution in the 
height of the pen deflection in the 4 to 7 and 8 
to 13 band frequencies. Automatic frequency 
analysis indicated that the catalepsy occurred 
either completely or not at all, and that the 
depth of the trance was not always at the same 
level. 

The upright, alert state of the guinea pig is 
shown in figure 3a and the cataleptic trance in 
figure 3b. The electroencephalogram, with 
automatic frequency analysis of the left mid- 
hemispheric-posterior hemispheric area during 
these two consecutive states, is illustrated in 


figure 4. 
COMMENT 
Consideration of the results obtained on the 


various animals in which a hypnotic state 
induced indicates that a change in 
-wave pattern accompanies the induced 


state. In all instances this consists of a replace- 
mént of the background (alpha) rhythms by 
slower frequencies, these changes being diffuse 
in distribution (it will be recalled that the 
number of recording points was limited). This 
certainly suggests a neurophysiologic correlate 
of the cataleptic state. 

The question now arises as to whether the 
changes in brain waves can be considered to be 
in any sense specific or whether they might be 
related to some change in the animal’s state of 
attention. The theory that catalepsy repre- 
sents a “death feint” presumably would indi- 
cate that the animal would be in an excessively 
alert and anxious condition. Observations on 
both human beings and animals indicate that 
the state of alertness is associated with a dif- 
fuse, fast pattern quite different from those 
exhibited by our animals under hypnosis. This 
might be taken as evidence against the theory 
that the cataleptic state represents a ‘death 
feint” in which anxiety and alertness might be 
expected to be prominent features. 

Other authors have thought that catalepsy 
is more closely related to the sleep states, and 
this theory would certainly receive some sup- 
port from our findings. The disappearance of 
background rhythms, followed by the appear- 
ance of slower waves, which was seen in the 
hypnotized animals is a change which is 
characteristic of the onset of drowsiness in 
animals and human beings. While data are not 
available on the form of drowsiness rhythms 
in the frog, it would be a reasonable supposi- 
tion that such rhythms would follow the 
general pattern produced in other animals. A 
similar interpretation might be suggested in the 
case of the guinea pig. Nicholls (13) concluded 
that guinea pigs never sleep in the sense that 
higher mammals sleep. On the contrary, when 
fatigued, they eat and move about, rather 
than sleep. It would seem, therefore, that we 
are not faced with Eceataity of postulating 


a specific rhythm associated with hypnosis, . 


but can regard our findings as reflecting a 
changed state of consciousness probably 
analogous to the onset of drowsiness. 

The fundamental question now arises as to 
whether the drowsiness state is instrumental 
in producing catalepsy or whether it is merely 
a by-product of the cataleptic state. Intro- 
spective data from the human being and some 
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other studies in hypnosis by means of the 
electroencephalogram (16) would raise the 
question as to whether the cataleptic state 
could be related to the well-known sleep 
paralysis occurring in certain stages of drowsi- 
ness in the human being. This relationship 
has been suggested by Wilson (22). The ques- 
tion is difficult to answer on the basis of our 
findings. 

The fact that the changes in brain waves 
almost invariably followed a short lag after 
the induction of hypnosis would seem to indi- 
cate that some other unknown phenomenon 
already has taken place, with drowsiness as a 
consequence. 


SUMMARY AND CONCLUSIONS 


1. By means of animal hypnosis, the cata- 
leptic staté was produced in one frog and 
three guinea pigs on many occasions. During 
catalepsy the electroencephalogram exhibited 
a slowing in frequency and a tendency for the 
background rhythms to disappear. This 
change was confirmed in the three guinea pigs 
when automatic frequency analysis was 
carried out: 

2. It is thought that catalepsy in the frog 
and guinea pig is a state closely related to 
drowsiness. 


The authors wish to thank Dr. Frank R. Litchen- 
held, a former fellow of the Mayo Foundation, and Mr. 
Emery E. Van Hook, of the Mayo Clinic, for their ex- 
pert assistance in the preparation of the animals with 
the implanted electrodes. 
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AN INQUIRY INTO THE MECHANISM OF ACTION OF ELECTRIC 
SHOCK TREATMENTS 


T. CORWIN FLEMING, M.D. 


Perhaps the earliest shock therapist was 
Scribonio Largo, in 45 A. D., who treated 
headaches by placing torpedo-fish on his pa- 
tients’ heads (16). The first real electric shock 
treatment was given by Dr. J. B. LeRoy in 
1755 (44); and by the last half of the nine- 
teenth century, electrotherapy had become a 
recognized form of treatment. However, mod- 
ern electric shock treatment was not developed 
until Sakel and Meduna published their papers, 
in 1933 and 1935, on insulin coma and metrazol 
convulsions (66d). The therapeutic value of 
these new methods soon became apparent, but 
they were cumbersome and difficult to eontrol. 
When Ugo Cerletti introduced electrically 
induced convulsions in 1938, the new method 
was rapidly taken up throughout the world. 

Since then the technique has been much 
modified. Muscle relaxants, sedatives and 
anesthesia have reduced fractures, fear and 
apnea (103). Much attention has been given 
to the type of electricity used and its method 
of administration. The hope is that thereby 
undesirable side effects can be eliminated and 
more specific results achieved. Thus brief 
stimulus techniques (73), electronarcosis, uni- 
directional currents (30), unilateral electrodes, 
post-convulsive stimulation, and non-convul- 
sive stimulation have all been tried (3b, 3e). 
Variations in current include alternating and 
direct, glissando or slowly increasing the cur- 
rent, square waves, sine waves, exponentially 
rising and falling currents (3d, 82). The elec- 
trodes have been placed inside and outside the 
skull and all over the body. 

In summary, electric shock treatment with 
all its protean modifications has become, in 
less than twenty years, the most widely-used 
shock therapy in psychiatry. One question is— 
does it do any good? It is very difficult to test 
just how effective any psychiatric treatment 


really is. For example, many mental diseases . 


clear up spontaneously. On the other hand, no 
one knows when EST has failed because some 
patients recover only after many convulsions. 

One reliable end point is death! EST signifi- 


HO) 


cantly reduces the number of suicides in mei- 
tal patients (92, 113). Shock therapy may }c 
of value in hysteria, obsessive-compulsive 
states, etc. (66d). The procedure was intri- 
duced to treat schizophrenia, and some s|i|! 
feel that its greatest effectiveness is in this 
disease (25). Certainly, EST is of use in schiz.- 
phrenia, either alone or in combination with 
other treatment (21a, 66d). 

However, the main indication for EST today 
is in the manic-depressive disorders. Here, it 
cuts the average hospital stay by more than 
half (11). In New York State, for example, 7() 


‘per cent of treated patients spent less than two 


months in the hospital, while only 18 per cent 
of pretreatment controls were in the hospital 
under two months (84). In all, more than 
ninety per cent of manic-depressive patients 
recover or improve with electric shock treat- 
ment (9, 103). 

Whether or not these patients stay cured is 
debatable. On a one year basis, treated patients 
have less relapses (84). But some physicians 
maintain that the effect of EST is only tem- 
porary (9, 90). Bond’s series, for example, 
shows that at the end of five years the un- 
treated and treated groups have about the same 
percentage in remission—65% (11). On the 
other hand, Fetterman, by repeat courses of 
EST, managed to keep about 80% of patients 
in satisfactory remission after six years (33). 

For the purposes of this paper, it can be said 
that EST shortens the course of manic-depres- 
sive psychotic episodes. How is this achieved? 

In 1948 Gordon was able to collect 50 
theories on the mechanism of action of EST 
from the literature (40). There are probably 
many more extant today. These theories divide 
roughly in half between the somatic and the 
psychodynamic (40). The latter largely arise 
from psychoanalytic concepts. A theory of this 
type, current in Boston, is that fear of the con- 
vulsion produces the therapeutic effect (12). 
Yet, most successfully treated patients are 
unaware of their convulsions. Furthermofe, 
when psychiatric patients are given acetyl- 
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choline intravenously, horrible twitchings and 
choking sensations result; fear runs rampant. 
But the patients fail to improve (45). In gen- 
eral, it can be said that these psychodynamic 
theories by their very subjective nature admit 
of no proof or disproof (79b). 

Therefore, I will deal only with the somatic 
or organic theories of the mechanism of action 
of electric shock treatment. These can be 
divided into six categories: mechanical or 
structural, endocrine, nutritional, autonomic, 
changes in permeability, and miscellaneous. 

The structural concepts state that EST af- 
fects the deep elements of the brain (66b, 66c), 
where it kills diseased cells (10, 38c, 58, 68). 
The convulsion may “‘blow asunder the patho- 
logical sequences and restore the diseased 
organism to normal functioning.” (79a). A 
favorite site for this action is the diencephalon 
where “subtle structural alterations” are sup- 
posed to occur (58, 90, 92). In other words, the 
diencephalon is “‘massaged or exploded”’ (12). 
By analogy with prefrontal lobotomy, some 
feel that the frontothalamic tracts are dam- 
aged. The advantage of these structural con- 
cepts is that they explain the relatively lasting 
effect of EST. 

The pituitary-adrenal axis is stimulated dur- 
ing the course of the convulsive therapy (5m, 
6a, 54). The endocrine theories postulate that 
this system may be abnormal somewhere along 
the line in psychiatric disease and may be 
renovated by EST (5b,-5d, 54). The occurrence 
of psychoses with the administration of adrenal 
steroids suggests that shock treatment acts by 
suppressing the adrenal (5d). Another hor- 
mone, progesterone, has been said to cure 
post-partum psychosis; perhaps it too acts by 
depressing a hyperactive adrenal (13). It may 
be that the diminished ovarian function, which 
occurs with EST, is therapeutic (5g). Still 
another hormone, testosterone, is apparently 
beneficial in mental disease. By analogy, EST 
may likewise produce an anabolic, reparative 
effect (Sa). Finally, pineal gland extracts are 
sail to cause improvement in psychoses (5l, 
5j). All this hormonal evidence is suggestive, 
but endocrine changes in EST do not correlate 
well with clinical recovery, and they do not 
explain the specific action of convulsions. 

During the course of a convulsion, relative 
anoxia probably occurs locally in the brain 
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(38b, 52c). Many investigators feel that this 
oxygen lack produces the therapeutic effect, 
perhaps by a specific action on higher cortical 
centers (10, 52b) or by stimulation of auto- 
nomic ganglia (38a). It may be that the anoxia 
lowers cerebral metabolism during the fit and 
leads to post-ictal hyperactivity (35, 52a). 
Yet, such anoxic states as cardiac arrest, 
asphyxia and nitrogen administration have no 
influence on mental disease (45). So it seems 
probable that anoxia is of minor therapeutic 
importance (14b, 41b, 59b, 67b). Indeed, oxy- 
gen administration prior to EST not only pro- 
longs the fit, but may improve its effectiveness 
(59b). Holmberg and Weil-Malherbe empha- 
size the importance of distinguishing between 
the primary effects of EST—namely neuronal 
discharge—and the secondary effects such as 
the muscular contractions, oxygen deficiency, 
fractures or memory loss (59a, 59b, 107). It 
seems to be the neuronal discharge that is im- 
portant. 

Perhaps the most popular group of EST 
theories has to do with the autonomic nervous 
system. This is natural in view of the wild 
vegetative reactions which occur during a con- 
vulsion (3c, 57, 107). Also, Funkenstein’s 
prognostic tests seem to tie the autonomic 
nervous system in with mental disease (3g, 
37a, 37b). These ideas, then, assume that the 
parasympathetic and/or sympathetic nervous 
systems are stimulated by EST—probably via 
the hypothalamus (38a, 38c, 48) or the cingu- 
late gyrus (65). Such stimulation may correct 
an autonomic imbalance (109). As Pfister has 
stated, shock treatment may restore “‘to fer- 
tility the fallow field of vegetative function.” 
(10). However, the degree of apparent auto- 
nomic stimulation does not correlate well with 
the degree of clinical recovery (3b, 3e, 53). 

There is a growing awareness of the impor- 
tance of membrane phenomena in biology and 
especially in impulse transmission (28). The 
fifth group of EST theories postulates that 
change in membrane permeability lies behind 
the therapeutic effect (2a, 2b, 3a, 95b). There 
is considerable evidence for this idea which 
will be presented below. 

There remains a heterogeneous group of 
theories of the mechanism of action of shock 
treatment. Sackler e/ al. feel that histamine is 
important (91). Danziger has proved mathe- 
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matically if not chemically that EST destroys 
a psychotic toxin (21b). Cerletti has injected 
suspensions of shocked pig brains in phenolic 
water into 36 patients; this produces “remarka- 
ble changes” which he attributes to curative 
substances called acroagonines (16). There are 
theories of toxin wash-out, cortical depression, 
multiple etiology (68), inhibitory influences 
(109), organ activation (67b), and so forth. 

All of these theories tend to break down when 
applied to the clinical situation for the follow- 
ing reason: they fail to explain why a convul- 
sion is necessary to cure depression. There are 
two main lines of evidence which clearly dem- 
onstrate that a convulsion is the sine qua non 
in successful EST. 

First, whether patients are given electricity, 
metrazol, aminophylline, camphor, picrotoxin, 
caffeine, or perhaps even insulin (58), the 
clinical results are the same as long as a con- 
vulsion occurs (10, 66d). The type of current 
and method of application seem to be of sec- 
ondary importance (17, 81a). It must be re- 
membered that EST was developed as a simple 
way to produce a convulsion, not as a new ap- 
proach to psychiatric treatment. Furthermore, 
convulsions, epileptic or iatrogenic, seem to be 
basically the same (66a, 70, 85) although there 
are some findings to the contrary (8b, 50, 86b, 
105, 112). In other words, very different types 
of convulsant agents produce roughly the same 
type of convulsion and are equally effective 
therapeutically. 

There is a second line of evidence. In the ex- 
perience of most psychiatrists, any form of 
electric stimulation which fails to produce a 
convulsion will not cure depressions (3b, 9). 
Indeed so-called subconvulsive stimulation 
may aggravate the psychosis (3e, 113). On the 
other hand, when, and only when, convulsions 
do occur, patients get better (3c, 60, 80, 92, 
104, 108). 

It is interesting that Meduna developed 
convulsive therapy because he believed that 
there was a “biological antagonism” between 
epilepsy and schizophrenia (79a). This con- 
cept has been proved and disproved many 
times since 1935 (3e, 15, 55, 56, 67a, 68). 
However, the coincidence of manic-depressive 
psychosis with epilepsy has apparently never 
been investigated. It may well be, as Flescher 
has said, that “the mechanism of EST cannot 


be understood unless the function of the spon- 
taneous epileptic attack is first understood.” 
(35). 

It seems fair to say then that the convulsion 
is the essential factor in EST (even if it is only 
an indicator of some more fundamental under- 
lying process) (30). 

The question of the mechanism of action of 
EST now resolves itself into two phases: one, 
how does EST produce a convulsion; and two, 
how does a convulsion cure depressions? 

The first problem then is to determine the 
events which follow the passage of current 
through the head and lead to the onset of a 
convulsion. In the usual patient, an electric 
shock first produces a brief tonic spasm iol- 
lowed by a relaxed so-called latent period for 
several seconds, then the tonic phase of the 
convulsion occurs, and finally the clonic phase. 
The whole process takes about 45 seconds (34). 

It seems desirable, first, to determine what 
happens to the electric current. The most 
widely held theory is that the current travels 
directly between the two electrodes (3e). Post- 
mortem studies and vascular changes tend to 
support this idea (3a, 3e). However, Hayes and 
others feel that most of the current circles the 


head in the skin. What little electricity man-’ 


ages to penetrate the high resistance of the 
skull is refracted so that the whole brain is 
diffusely stimulated (17, 47, 94). Other theories 
are that the current concentrates along blood 
vessels (2a) and ventricles (46), or that the 
current follows nerve tracts such as the corpus 
callosum (30). 

A problem related to the current path is 
whether or not it is necessary to stimulate 
specific structures to produce a convulsion. 
The following areas have been said to be epilep- 
togenic: the superior frontal gyrus (20), the 
motor cortex (30), limbic cortex (30), cerebral 
cortex as a whole (clonic) (3d), temporal 
lobe (73), subcortical gray matter (tonic) (3d), 
caudate nucleus (30), mesencephalon (58), 
diencephalon (3e), midline structures (90), 
cerebellum (86c), area postrema (63), and 
spinal cord (42). However, many feel that 
convulsions are not caused by a localized con- 
vulsive center (42, 66c). Certainly many dif- 
ferent kinds of stimuli, in many different parts 
of the central nervous system will produce 
convulsions. Also convulsive potentials ap- 
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r simultaneously over the entire cortex 
prior to a fit (105). However, when decerebrate 
cats are given absinthe, intravenously, only a 
tonic fit results (10). This suggests localization 
in the sense that the cerebral cortex is necessary 
for the clonic phase (98). By and large though, 
convulsions probably arise from a diffuse 
process. 

Another approach to the question of how 
EST produces a fit is provided by the study 
of the electrical requirements. The property of 
responding to an electric stimulus by increased 
metabolism in vilro (75b, 75c) or by convul- 
sions im vivo is unique with nervous tissue (71). 
The amount of electric energy required to pro- 
duce a convulsion depends upon many factors: 
the cerebral hydrogen ion concentration and 
hydration, the patient’s age, sex and tempera- 
ture, the number of previous treatments, etc. 
(17, 66a, 66d, 77b, 80, 95d, 100, 101b). Once a 
fit has started, however, it runs its course 
despite all electric efforts to the contrary (3e). 
(Continued stimulation may depress the clonic 
phase of a convulsion (3e).) In general, then, 
convulsions tend to follow an all or none pat- 
tern, with a certain minimal current require- 
ment to set them off (50, 101a). 

There are several processes which go on in 
brain when an electric current passes through 
it. For example, an increase in cell membrane 
permeability seems to occur, allowing potas- 
sium ions to leave the neuron prior to a convul- 
sion (31, 77a). Several authors interpret this to 
mean that a change in cell membrane permea- 
bility is the cause of a convulsion (18, 77a, 
95a). McQuarrie, in particular, feels that all 
convulsants actually influence the surface 
functions of brain cell membranes (77a). 

Some investigators postulate that acetyl- 
choline has a role in the central nervous system 
as a transport molecule (29e). Richter and 
others have shown that the cerebral actyl- 
choline content falls with electric stimulation 
(29c). Oddly enough, the acetylcholine con- 
centration then returns to normal before the 
the convulsion occurs (89b). Anticonvulsants, 
on the other hand, increase cerebral acetyl- 
choline content (102d). Elliott has found that 
epileptic human cortex fails to produce the 
Storage form of acetylcholine normally. This 
could result in a tendency for the free acetyl- 
choline, a convulsive agent (36), to be liberated 


and produce convulsions (87, 102c). Finally, 
Mcllwain finds that atropine prevents the 
normal brain tissue response to electricity 
(75e). All of which has suggested to numerous 
investigators that liberation of acetylcholine 
plays a part in the electrically-induced con- 
vulsion (76). 

Another change following stimulation but 
preceding the onset of a fit is the liberation of 
ammonia (89a) which has several convulsant- 
like effects (75f). Richter feels that acetyl- 
choline and ammonia together produce a con- 
vulsion (89a). Elliott points out that the 
synthesis of glutamine from glutamic acid and 
ammonia may be necessary for the production 
of bound acetylcholine (102d). But phosphocre- 
atine, an energy-rich compound, is diminished 
in the brain following stimulation (24). It may 
be that electric stimulation reduces the availa- 
bility of energy-rich compounds for synthetic 
activity. 

The roles of carbon dioxide (80, 86c), oxygen 
(10), and hydrogen ion concentration in initiat- 
ing and influencing the course of a convulsion 
are uncertain (22b, 27a, 4ib, 62). Oxygen 
administration may prolong a _ convulsion 
(59b), or it may abort it (86a). Carbon dioxide 
tends to prevent convulsions (86c). Apparently 
carbon dioxide acts by increasing cerebral 
blood flow and hence cerebral oxygen tension 
(8a, 80). 

Cerebral blood flow and blood vessel diam- 
eter have been said to increase (85), stay the 
same, or decrease prior to a fit (10, 46, 95b). 
At any rate, it is certain that stimulation of 
nerve cells leads to a local fall in oxygen ten- 
sion and an increase in metabolic products 
(22a, 23, 97). It seems most likely that these 
acid metabolites control the cerebral blood 
flow, and hence that both blood vessel diam- 
eter and blood flow would increase. The im- 
portant point is that all these changes appear 
to be secondary to increased neuronal function 
and probably do not themselves cause the con- 
vulsion (64, 75a, 75d). 

To summarize with regard to the first prob- 
lem—how does electricity produce a convul- 
sion? Apparently a convulsion occurs when- 
ever a sufficient number of nerve cells are 
stimulated. It may be helpful to think of the 
brain as a balance between membrane buildup 
and breakdown, or rest and function, or energy 
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production and utilization (75g). Convulsants, 
in general, seem to act by either speeding up 
energy utilization or preventing its resynthesis. 
Electric stimulation shifts the balance in favor 
of energy utilization or increased function. At 
a certain level of stimulation, the membrane 
breaks down completely and a convulsion oc- 
curs. 

The second and final problem is to study 
what goes on during and after a convulsion. It 
is to be hoped that thereby some clue will 
emerge as to how a convulsion cures depres- 
sions and hence how shock treatment works. 

One of the most marked effects of a convul- 
sion is an increased output of adrenal corti- 
coids (Si) probably secondary to ACTH 
production (6b, 54). This is evidenced by di- 
minished eosinophil (5d) and lymphocyte 
counts, increased uric acid excretion, water re- 
tention, diminished carbohydrate tolerance and 
increased urinary 17-keto steroids (5i). Note, 
however, that these adrenal cortical effects are 
most prominent after the first treatment and 
tend to disappear with each successive con- 
vulsion (5f, 6a). 

The adrenal medulla is also active during a 
convulsion—probably secondary to dien- 
cephalic stimulation (38a). Weil-Malherbe has 
found a brief increase in plasma adrenalin and 
nor-adrenaline following a fit (107). Perhaps 
related to these adrenal effects are changes in 
carbohydrate and fat metabolism, blood glu- 
tathione level and an acceleration in clotting 
time (5b, 5c, 5e, 51, 69). 

Other hormonal changes include a dimin- 
ished urinary estrogen excretion and an in- 
creased ADH production (5g, 5i). The latter is 
perhaps a repsonse to post-ictal hemoconcen- 
tration which contributes to the high serum 
sodium, potassium, chloride, protein, and 
cholinesterase (5i, 7, 18, 88). 

As might be expected, blood carbon dioxide 
rises and oxygen falls during the apnea of a 
convulsion (3e, 52c, 67a). This anoxemia can 
be abolished by giving the patient oxygen 
prior to the convulsion (59b). The cerebral 
blood flow increases while the blood pressure 
rises, falls and rises again (14a, 14b, 43). 

With regard to the brain itself, a funda- 
mental question has been and still is—do con- 
vulsions destroy nerve cells? Some evidence 
has been gathered from isolated autopsy re- 


ports, but these are generally complicated by 
other diseases and are unreliable (3a, 3e, 4a, 
12, 72). The largest series is McLardy’s 15 
brains which showed no pathological changes 
(66b). Another source of information is animal 
experimentation (4b). The errors here are clue 
to agonal changes, similarity with controls, 
zoonoses, etc. (49). Hartelius, in a very cire- 
ful study on cats, found perivascular infil: ra- 
tion, glial reaction and nuclear hyperciiro- 
matism in the cerebral cortex (46). Tiiese 
changes could be found only one to two cays 
after a convulsion, neither before nor ater. 
Hartelius feels that this time factor means | hat 
the changes are associated with a reparative 
process. He and other investigators think ‘hat 
cerebral anoxia may be the underlying cause 
rather than the convulsion (49, 74). At any 
rate, the slow potentials, which may occur aiter 
EST and may be related to these changes, are 
generally temporary and do not correlate with 
clinical improvement (17). There are, in acdi- 
tion, reports of patients receiving 200 or more 
treatments without ill effects (66d). In sum- 
mary, there may be minor, generalized, re- 
versible alterations in the brain structure fol- 
lowing a fit. 

Hyden describes a more immediate change 
in nerve cells which occurs following intense 
stimulation or exhaustion (61). The cell body, 
nucleus, and nucleolus increase in size, and 
there is a disintegration of cytoplasmic nucleo- 
tides and proteins. This may be associated with 
the finding of nucleic acids and nucleases in 
the cerebrospinal fluid of patients after a fit 
(95e, 96). Acid and alkaline phosphatase ac- 
tivity also change markedly during a convul- 
sion, with an increase in the latter (99). It 
may be that some non-specific enzyme is con- 
verted to alkaline phosphatase (63). 

Several investigators have shown that a 
change in nerve cell permeability occurs in a 
convulsion (75a, 95c). For example, the con- 
centration of potassium ion increases in jugular 
blood and cerebrospinal fluid; the sodium ion 
content decreases (19b). Changes in the oppo- 
site direction occur within the nerve cell (19a). 
This effect lasts about twenty minutes in rats 
(111). Aird and others have found a change 
in the so-called blood brain barrier with EST. 
This results in an increased susceptibility to 
cocaine. The effect is lasting in cats but can 
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be reversed by administering trypan red (2a). 
It would be of interest to know if trypan red 
would also reverse the clinical response to EST 
in humans. 

The acetylcholine content of brain is affected 
by many factors such as freezing, death, in- 
jury, or anesthetics (29c, 29d, 32, 102a). Dur- 
ing a convulsion, acetylcholine appears on the 
surface of the brain and in the cerebrospinal 
fluid (102b, 102c). Richter finds a fall in brain 
acetylcholine during convulsions followed by 
rapid restoration to normal (89b). Elliott points 
out that potassium ion is part of the choline 
acetylase system (29d). Therefore shifts in 
acetylcholine and potassium concentrations 
may be related. 

Psychologically EST restores inhibited con- 
ditioned reflexes in animals (38c) but disor- 
ganizes instinctive behavior (5k). 

The cerebral metabolic processes that go on 
in a convulsion depend upon the oxygen sup- 
ply. Observations on epileptics convulsing on 
the operating table (10) and on stimulated 
animals (3a) have demonstrated cerebral 
vasoconstriction (46). Yet measurements of 
cerebral blood flow either show no change or 
an increase (110)—especially in the basal 
ganglia (85). 

Jasper, Dusser de Barrenne, and others have 
clarified this contradiction (27b, 64, 78). They 
found that in a convulsion the neuronal ac- 
tivity increases first, followed by an increase 
in hydrogen ion concentration and lastly by an 
increase in blood flow (27a). Thus, blood ves- 
sels within the brain are probably dilated by 
the acid products of metabolism. 

The increased acidity of the brain during a 
fit suggests that there is a relative lack of oxy- 
gen despite the increased blood flow (52c). 
Davis ef al. found a definite fall in cerebral 
oxygen tension (23, 41b), and Schmidt ef ai. 
found an increased cerebral oxygen utilization, 
most marked in the gray matter (68, 93). At 
the same time, the oxygen saturation falls in 
the jugular blood (68). It is of interest that the 
cerebral oxygen tension begins to drop several 
seconds before the first electrical sign of a 
convulsion in the cortex; and it reaches its 
nadir about one-half minute after the last 
large seizure potential (23). 

It is well known that the brain exists on a 
diet of sugar and oxygen (26, 75h). Jung has 


calculated that neuronal activity increases 
about fifty times in a convulsion (46). There- 
fore, during a fit respiration or aerobic gly- 
colysis probably proceeds at a maximum rate, 
using up all available oxygen. At the same time . 
the nerve cell increasingly utilizes the rela- 
tively wasteful process of fermentation or 
anaerobic glycolysis as an additional energy 
source (29a, 52c). Hence lactic acid accumu- 
lates in the brain, with a rise in the hydrogen 
ion concentration (8c, 83). The brain stores of 
sugar and glycogen diminish (70). Inorganic 
phosphate piles up due to the eighty times in- 
creased utilization of sugar (70), However, 
aerobic and anaerobic glycolysis are not equal 
to the task of maintaining a maximally dis- 
charging brain. Thus stored energy in the form 
of phosphocreatine is used up. ATP, the 
readily-available supply of energy, may or may 
not remain constant (la, 24, 41a, 41b, 52c, 70). 
Gurdijian ef al. feel that a new steady meta- 
bolic state is reached during a convulsion with 
a high lactic acid and phosphate (41b). 

Richter’s experiments with frozen rat brains 
have already been mentioned (24). They show 
that soon after the start of the convulsion, 
phosphocreatine, ATP and inorganic phos- 
phate begin to return to normal—even though 
the convulsion is still in progress. The rats, 
however, start to breathe at this time. This 
suggests that the oxygen supply is the limiting 
factor in high energy phosphate bond resyn- 
thesis. Richter feels that this energy is being 
used to remake the acetylcholine which has 
been used up by the functioning nerve cells. 
At any rate, these biochemical findings seem 
to show that the brain utilizes every available 
source of energy to the utmost during a con- 
vulsion. 

Abood and Gerard, however, have some evi- 
dence to show that the lowered energy con- 
centration in convulsing brains may be due to 
decreased synthesis rather than increased 
utilization (la, 1b, 39). Indeed, Gerard reports 
that perfused cat brains can convulse without 
a rising oxygen uptake and carbohydrate con- 
sumption (39). He emphasizes the breakdown 
of nucleoproteins and lipoproteins which occurs 
in a convulsion. Apparently this process is 
reversed by adding nucleic pyrimidines to the 
perfusion circuit. Since pyrimidines catalyze 
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phospholipid formation, this finding may re- 
late “fuel to function in brain”’. 

To summarize with regard to the second 
problem: what happens during a convulsion? 

Pathologically, there may be temporary 
cellular changes following a fit. Physiologically, 
a convulsion appears to act as a non-specific 
stress situation. Biochemically, a contradiction 
exists. On the one hand, a fit seems to increase 
neuronal metabolism. On the other hand, a 
fit may depress neuronal metabolism or at 
least energy synthesis. The point is that none 
of these effects seems adequate to explain the 
mechanism of action of EST. 

Richter has pointed out that the biochemical 
events occurring in a convulsion though 
dramatic are short lived. He postulates that 
perhaps a change in cell lipoproteins is impor- 
tant (38c). It may be that the most fundamen- 
tal process which occurs in a convulsion is 
some sort of change in structure at the intra- 
cellular level. Since energy is required not only 
for impulse transmission but also to maintain 
cell structure, shifts in energy synthesis or 
degradation could ultimately affect the organi- 
zation of the neuron. 

‘Manifestations of such a hypothetical cellu- 
lar shake-up may be the shifts in ionic con- 
centration, appearance of new substances 
outside the cell, change in the blood-brain bar- 
rier, restorative effect of pyrimidines, changes 
in cellular appearance, and so forth. Why a 
convulsion is necessary to produce this change 
and why it affects the course of the mental 
disease, are unanswerable questions at present. 
Indeed, at this level of study, the problem of 
the mechanism of action of electric shock treat- 
ment begins to merge with the problem of the 
causation of psychoses. 
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THE PSYCHOSIS OF ASSOCIATION—FOLIE A DEUX 
KENNETH DEWHURST anp JOHN TODD 
The psychosis of association or folie 4 deux are not sufficient in themselves to precipitate a 


ve has been defined by Gralnick (9, 10) as a_ psychosis in family units. Indeed they criticize 
“psychiatric entity characterized by the _ the whole concept of folie 4 deux, which they 


e- transference of delusional ideas and/or ab- dismiss as “‘useful for the practice of counting 
a normal behaviour from one person to one or in French, but not for describing the occurrence 
ve more others who have been in close association of similar symptoms in twin pairs or units of 
es with the primarily affected patient.” blood relatives.”’ 

" In 1860, Baillarger, under the title of “folie In spite of these strictures many cases of 
its communiquée’’, described a case in which two psychoses occurring in consanguineous rela- 
Zh. members of the same family were admitted to tives (including identical twins) have been 


es hospital on the same day suffering from similar described as folie 4 deux. Craike and Slater (7) 
ts. delusions. In 1877, Laségue and Falret coined reported a case of folie 4 deux in monozygotic 
j the neat term “folie 4 deux” for contagious twin sisters who shared similar paranoid delu- 


iT. insanity or the psychosis of association. Within sions although they had been separated from 
a decade, the primary psychosis had been  theage of nine months. Alder and Magruder (1) 
wl divided into the following four subgroups: described a case of psychosis of association in 
8: (a) Folie imposée (Laségue and Falret, 1877). identical twin sisters which was mainly pre- 


In the case of folie imposée, the delusions of _cipitatedas a reaction to environmental compli- 
a psychotic person are transferred toa mentally cations although there was a constitutional 
sound one. The persons concerned have been predisposition to schizophrenia. Similarly Oat- 
intimately associated and sheltered from man (19), in commenting on a case of folie a 
counterbalancing forces. The delusions in the deux in identical twins, mentions both familial 
recipient tend to disappear after separation and environmental factors. Finally, Postle (21) 
from the inducer. reported the case of two sisters who suffered 

(b) Folie simultanée (Regis, 1880). from a psychosis of association of twenty-five 

In the case of folie simultanée, there simul- years’ duration, in which there was a remission 
taneously appears in two morbidly predisposed in the mental state of the submissive partner 
persons a paranoid, depressive psychosis. following upon the death of her dominant sister 
Typically, the persons involved have had an_ who was the inducer of the psychosis. A survey 


intimate and long association. of the literature suggests that, on the whole, 
_ (c) Folie communiquée (Marandon de Mont- most authorities agree that both environ- 
yel, 1881). r mental and hereditary factors play a part in 


In the case of folie communiquée there is precipitating a psychosis of association even in 
contagion of ideas after the second person has consanguineous partners, and the highest 
resisted them for a long time. After finally incidence is found in sister-sister combinations. 
adopting the delusions, the recipient maintains The present writers suggest that in the case of 
them despite separation from the inducer. identical twins the strict application of the 

(d) Folie induite (Lehmann, 1885). diagnostic criteria, to be mentioned later in 

In the case of folie induite, mew delusions are this paper, will ensure that hereditarily deter- 
acquired by one psychotic patient under the mined non-specific psychoses are not confused 
influence of another. with bona fide cases of folie 4 deux. 

Many authorities have attached importance Folie 4 deux very frequently takes the form 
to a supposed “‘morbid hereditary predisposi- of a paranoid psychosis. The salient features of 
tion” in the psychopathology of folie 4 deux. the common paranoid variety are well il- 
Kallmann and Mickey (16) stress the factor of lustrated in a case reported many years ago by 
inheritance in consanguineous cases of folie 4 Peterson (20). Two sisters (who were not twins) 
deux, and suggest that environmental factors insidiously developed a psychosis with per- 
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secutory delusions accompanied by hallucina- 
tions of hearing, taste and smell. When first 
seen, they wore veils, the removal of which 
revealed that their faces were patched all over 
with small square pieces of cloth covering 
sores. An eruption of acne had been made much 
worse by picking and by their wearing wet 
clothes all night in order to prevent poisonous 
vapors. from entering their lungs; it was also 
worsened by the cloths being torn from the 
bleeding surface. Although persecutory delu- 
sions are the rule in folie 4 deux, religious or 
grandiose delusions are by nomeans rare. There 
are also some cases of folie 4 deux appearing 
within the setting of a manic-depressive 
psychosis. 

The authors of the present paper record five 
cases of folie 4 deux. There has been no attempt 
to classify the cases into the usual subgroups, 
as the authors agree with Brussel (5) and 
Grover (12) that such treatment is “unneces- 
sary and confusing’’. Indeed, for reasons which 
will be advanced later, they doubt the theoreti- 
cal validity and practical value of these time- 
honored classifications. 


_ Case 1: Two spinster sisters, aged 74 and 64 years, 
respectively, who had been living together since the 
death of their mother 34 years previously, were ad- 
mitted to hospital in May, 1949, as certified patients. 
Their doctor’s introductory letter stated that they had 
gradually become more deluded over the past two years, 
and were now quite incapable of looking after them- 
selves. 

The elder sister, Ellen, was the more garrulous. After 
stating (for no apparent reason) that she and her sister 
were “virgo intacta’’, she gave vent to an incessant 
stream of florid delusions of a persecutory nature. All 
the domestic misfortunes which had befallen her 
during the past few months were due, she said, to the 
machinations of her neighbors’ two boys, aged 11 and 
15 years, respectively. She alleged that they had stolen 
her pillow cases, tea cloths and jewelry. In addition, 
they had removed pins from her brooches and smashed 
the locks on the doors of her home. Recently, they had 
entered her bedroom at night and pinched her thighs 
with such vigor that they were covered in bruises the 
next morning. 

The younger sister, Gladys, harbored similar de- 
lusions but expressed them less forcibly than Ellen. She 
asserted that the two boys had damaged her prayer 
book and stolen her property. Her speech was slow, and 
she spoke in a high-pitched, childish voice. 

The patients were unkempt in their appearance and 
wore the garments of an earlier era. They were cor- 
rectly orientated, but they showed a degree of memory 
impairment which was more marked in the case of the 
younger sister. It was evident that the elder sister 
possessed the more dominant personality, and when 


they were interviewed together, she invariably acted as 
spokesman. Little information could be obtained about 
the patients’ background. They had been brought up as 
the only children of a strict, Victorian, middle-class 
family. Their father had been a solicitor, and their 
mother had been the headmistress of a village school 
before her marriage. They owned their own house aid 
had sufficient means for their simple tastes. 

The two patients were accommodated in the same 
ward, where the elder sister continued to play the role 
of dominant partner, while the younger became more 
subservient and more feeble. Gladys died six months 
after admission from bronchopneumonia. Ellen survi\ es 
(now 80 years old) with her delusional system as florid 
as on the day of her admission. 

Commentary. This is a case of folie 4 deux in which 
the elder sister assumed the dominant role. Both the 
partners were suffering from a paranoid, senile psy- 
chosis. 


Case 2: A man of Polish nationality, aged 42 years, 
was admitted to hospital in March, 1954. Immediatcly 
prior to his admission, he had received emergency treat- 
ment at a general hospital for self-inflicted wounds of 
the wrists with laceration of the median nerve. This 
patient (Marian), who could speak very little English, 
looked depressed, apathetic, and withdrawn. Within 48 
hours, his brother (Joseph), aged 46 years, was also 
admitted in a state of depression and with bilateral 
wounds of his wrists of a superficial nature. The assess- 
ment of the motives of the two brothers was made 
difficult by the language barrier, as the elder brother 
had no greater command of English than the younger. 
At first, it was assumed that the younger brother had, 
in a fit of depression, lacerated his wrists, and that this 
had so preyed on the mind of the elder brother that 
he too had attempted suicide. Accordingly, the brothers 
“were given a course of electroshock therapy with the 
idea of relieving their depression. It was observed with 
satisfaction that the treatment resulted in a marked 
recession in the overt signs of melancholia. Neverthe- 
less, it was noted that whenever one of the brothers was 
called upon to leave the ward for any reason, the 
brothers embraced one another with every sign of 
agitation and despair. In view of this surprising be- 
havior, it was decided to explore the situation further 
with the help of an interpreter. As a result, the true 
state of affairs quickly came to light. About a week be- 
fore their admission, the brothers had become con- 
vinced that they were the objects of a campaign of 
vilification organized by a Lithuanian named Otto, 
who was one of the inmates of the hostel for foreign 
workers where they resided. They came to believe that 
Otto was spreading calumnious stories among the 
other workers, accusing them of being communist spies. 
At night, the brothers, who shared a curtained cubicle, 
thought they could hear Otto successfully proselytizing 
the other alien workers. One day, on returning from 
work, they came to the conclusion that their private 
papers had been searched and scrutinized for evidence 
of undercover activities. Later, they imagined they 
could hear Otto debating with the others as to whether 
they should be handed over to the police, or simply 
murdered and buried without trace. On the eve of the 
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wrist-cutting episode, the two men fancied they could 
hear, through the flimsy curtains of their cubicle, their 
companions putting the final touches to plans for their 
liquidation. The next morning, they “heard” the 
conspirators confer for a few moments, followed by the 
click of Otto’s revolver. It suddenly occurred to the 
brothers that a lorry, due to call at the hostel for the 
purpose of removing refuse, might be used to convey 
them away from the camp at the point of the gun. A 
moment later, the older man noticed that his brother’s 
wrists were bleeding, whereupon he seized a razor and 
lacerated his own. The younger man was at once re- 
moved to hospital, but his brother continued to conceal 
his wounds for two days, a task facilated by the fact 
that they were of a superficial character. Both the 
brothers denied suicidal intentions (they were Roman 
Catholics), affirming that they cut their wrists in order 
to draw the attention of the authorities to their pre- 
dicament. When taxed with the peculiar behavior that 
always followed the summoning of one of them from the 


ward, they explained that this was due to a fear that 


whoever left the ward was going to his death. However, 
it was apparent that Marian’s fears were more poignant 
and fixed than those of Joseph. Moreover, when the 
brothers were interviewed together, it was the younger 
who did most of the talking. It seemed to be significant 
that Marian’s wounds were deep and grave, whereas 
those of Joseph were superficial and trivial. The elder 
brother frankly admitted that his courage had failed 
him when he felt a spasm of pain on lacerating the 
skin of his wrists. It was evident that Marian had the 
stronger personality and was the more intelligent of 
the two. F 

Careful enquiries at the hostel showed that Otto was 
a friendly and harmless individual with an imperfect 
knowledge of Polish. He possessed a toy revolver which 
made a clicking sound when cocked. He was completely 
unaware of the fear he had engendered in the two 
brothers. 

They had suffered the usua] hardships and privations 
meted out to subjects of defeated nations by the German 
Army of Occupation. After the liberation of Europe, 
they were housed in a camp for “displaced persons” 
along with thousands of other refugees. As the Com- 
munists had seized power in Poland, the two brothers 
dared not return to their homeland. Accordingly, they 
eagerly consented to come to England as volunteer 
workers. After various adventures, they were eventually 
accommodated in a hostel for alien workers fifteen miles 
rom the nearest large town. They were now part of a 
small heterogeneous community of refugees isolated 
from the indigenous population by their inability to 
understand English. From time to time, sensational 
reports appeared in the newspapers describing the 
mysterious disappearance of prominent Polish émigrés. 
Such reports produced a wave of anxiety among the 
Polish refugee population, already rendered uneasy by 
the paucity of news from Poland. Such conditions 
greatly facilitated the misinterpretation and paranoid 
distortion of innocent words and commonplace events. 

The electroshock therapy and the friendly at- 


‘mosphere of the ward exerted so beneficial an effect on 


the brothers, that it became possible to house them in 
separate wardg, Although separated, they were allowed 


to see one another for short periods during the day so 
that neither could think that the other had been exe- 
cuted. Under this regimen, the brothers made a good 
recovery and were discharged from hospital some 
seven months after their admission. 

Commentary. This is.a case of folie 4 deux initiated, 
no doubt, by the younger brother. The persecutory 
delusions displayed by these two “strangers in a strange 
land” are of special interest in view of a paper by 
Allers (2) in which he refers to the “persecutory de- 
lusions of lingually isolated persons.”” Kino (17) has 
also drawn attention to the vulnerability of aliens to 
paranoid reactions and, like Allers, attributed this to 
language difficulties. In the case under discussion, it is 
doubtless of significance that Otto, the evil genius 
behind the fancied conspiracy, was a Lithuanian with 
an imperfect command of Polish. The writers believe that 
“lingually isolated”’ foreigners are in a similar predica- 
ment to the deaf, who are notoriously liable to paranoid 
reactions. Lingually and aurally isolated persons are 
equally apt to misunderstand and misinterpret innocent 
remarks, with the development of persecutory ideas. 


Case 3: A spinster, aged 49 years, was admitted under 
certificate to hospital in November, 1947. She asserted 
that she was the greatest singer in the world, and that 
the quality of her voice far surpassed that of such 
renowned singers as Melba and Tetrazinni. She insisted 
that she could often hear the voice of the late Sir Edward 
Elgar, and alleged that her name was on books by 
Elgar and Bach. 

This patient’s elder sister, a spinster, aged 54 years, 
was admitted a fortnight later to the same hospital as 
a certified patient. She was garrulous, elated, and 
spoke in a rambling fashion of Sir Edward Elgar. She 
made frequent allusions to the excellence of her younger 
sister’s voice, and stated that she worked diligently at 
her crochet to help her sister with her singing. 

The younger sister, Florrie, persisted in her grandiose 
system of delusions. Indeed, they tended to become 
more extravagant with the passage of time. Neverthe- 
less, she remained fully orientated and kept abreast of 
the times. The elder sister, Lily, continued to share 
Florrie’s system of delusions. She faithfully echoed 
Florrie’s claims concerning Elgar’s exalted opinion of 
her (Florrie’s) voice. She too remained fully orientated 
and abreast of the times. In the ward the two sisters 
were inseparable. It was noted, however, that Lily 
adopted a maternal attitude towards her younger sister 
and helped her in many little ways. Thus, she would 
assist her to dress and wash her back on bathing days. 

It was eventually decided to try the effect of housing 
the sisters in separate wards although they were still 
allowed to see each other in the presence of a relative on 
visiting days. The sisters were separately interviewed 
seven years after their admission to hospital, and six 
months after their accommodation in different wards, 
with the following result: Florrie at once reiterated her 
grandiose delusions in respect of her ability as a singer. 
Among other things, she claimed that Elgar had said 
that “her hair was a glorious colour under the lights, 
and shone like burnished copper.” She also claimed that 
Elgar had sent her a message that if she “met a shabby 
old man in the street, it would be Sir Edward Elgar.” 
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When asked how it was that such an incomparable 
voice had received so little recognition, she asserted that 
Elgar had spoken of jealousy and compared the attitude 
of rival singers to that of Othello. Lily immediately 
began to praise Florrie’s voice, and to repeat almost 
word for word the latter’s expansive claims. For ex- 
ample, she stated that Elgar had said that Florrie’s 
hair “was a glorious colour in the lights, and shone like 
burnished copper”, and that if she (Florrie) “met a 
shabby old man in the street, it would be Sir Edward 
Elgar.” Lily also referred to the jealousy of singers 
less gifted than Florrie and cited Elgar’s alleged refer- 
ence to Othello. It should be made clear that neither 
sister claimed that Florrie had actually met Elgar 
in person, but both alleged that the younger sister’s 
tutor, a certain Mr. T., had repeatedly informed them 
of the great Master’s admiration for Florrie’s voice and 
comely appearance. 

The only advantage gained from the separation was 
that the younger sister was forced to look after herself 
instead of allowing her elder sister to do everything for 
her. 

The two sisters had been left to fend for themselves 
after the death of their mother in 1939 (their father was 
already dead). There were no surviving siblings. 
Throughout their life they had been inseparable, and 
for several years ‘before their admission they had shared 
the same bed. Lily had taken on the role of breadwinner, 
earning a modest wage as a tailoress in a mill. Florrie 
spent most of her time at home as she was, in Lily’s 
words, “not for work”. At one time, Lily had tried to 
persuade her sister to train as a shorthand-typist, but 
Florrie had apparently failed to make the grade. It 
seems that Florrie had in fact possessed a good voice 
and had once won a gold medal as a member of a suc- 
cessful choir. Moreover, there was no reason to doubt 
her statement that she had received a few singing 
lessons under the tutorship of Mr. T. Nevertheless, her 
prowess as a singer had been insufficient to command 
general attention. 

Commentary. In this case of folie 4 deux, it is probable 
that the younger sister was the architect of the system 
of grandiose delusions which forms the framework of 
the sisters’ psychosis. Florrie seems to have developed 
the delusions as an overcompensation for feelings of 
inferiority engendered by her failure to become a 
virtuoso singer. On her part, Lily appears to have 
assuaged her unsatisfied maternal instincts by assuming 
that role of mother to the younger sister. The delusions 
of grandeur are a source of gratification to both sisters. 
Lily derives satisfaction from indulging her sister’s 
every whim,-much as a doting mother indulges the 
capricious fancies of a spoiled child. As she listens to the 
grandiose assertions of her younger sister, her features 
bear the beatific expression of a mother proudly con- 
templating the triumphs of a child prodigy. An in- 
teresting feature of the case is that the elder sister had 
no delusions sui generis; she merely supported the 
delusional claims of her sibling. 

Soler (22) has described a case of folie 4 deux in- 
volving two middle-aged sisters, the elder having 
assumed responsibility for the management of the 
household on the death of their mother. The younger grew 
accustomed to obeying the elder in all matters and to 


adapting her attitude to the environment. The elder 
sister ultimately developed delusions of persecution 
and, subsequently, communicated these to her sibling. 
The case under discussion is similar to that described by 
Soler in that the elder sister (Lily) appears to have 
identified herself with, and assumed the role of, the 
dead mother; but differs from it in the important 
respect that the younger sister (Florrie) seems to have 
acted as the leading spirit and prime mover of the 
folie 4 deux. Both patients were considered to be sufier- 
ing from paraphrenia. 


Case 4: Two unmarried sisters, aged 78 and 71 years, 
respectively, were admitted together to hospital as 
certified patients in June, 1953. They had caused 
annoyance to their next-door neighbors by shouting 
abuse, and had accused these neighbors, a Mr. P and 
his wife, of entering their house during the night in 
order to steal money and injure their pet dog. Further- 
more, they had accused Mr. and Mrs. P. of conspiring 
with a former neighbor named K.., to enable the latter to 
continue the campaign of molestation, incitement and 
persecution by which he had driven the sisters from 
their previous home. They alleged that K. had been 
embittered by their refusal to lease him an empty 
garage attached to their house and, in revenge, had 
entered their house at night in order to damage their 
furniture, maim their dog, poison their food, and 
perpetrate sexual assaults on their persons. In an 
effort to escape from K.’s malign activities, they had 
moved to another house only to find that their new 
neighbors, Mr. and Mrs. P., were in league with K. 

The statements of the two sisters were almost 
identical, but the younger sister, Sarah, admitted that 
she had never actually seen K. in their house, whereas 
the elder sister, Hannah, insisted that she had seen him 
there. However, Sarah accepted without question the 
statements of her sister. It was noted that both the 
sisters were less adamant and dogmatic in their allega- 
tions when aloné, than when they were in each other’s 
presence. If the conversation was steered away from 
their specific system of paranoid delusions, they were 
able to converse in a lucid and coherent manner. Never- 
theless, the elder sister displayed a minor degree of 
memory impairment for both recent and past events. 

The sisters were accommodated in the same ward 
and, for the first few months, continued to denounce 
“with one voice” the Machiavellian exploits of the 
villainous K. After some three months, both sisters 
began to show signs of reluctance to discuss their 
delusions, and to press with increasing insistence for 
their discharge from hospital. It was obvious that they 
had come to realize that their allegations against K. 
constituted an impediment to their release, and that 
they were making a combined effort to hide their de- 
lusional beliefs. They now spoke of “forgiving” K. the 
wrongs he had done them, and of forgetting the past. 

They were eventually released eleven months a/ter 
their admission, having succeeded in suppressing their 
psychosis. 

Commentary. It seems probable that the elder sister 
was the initiator of the psychosis and was the dominant 
partner. She owed her dominance, no doubt, to her 
seniority in age. This is a case of folie 4 deux in which the 
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older sister displayed a mild, senile psychosis, and the 
younger sister a paraphrenic psychosis. The paranoid 
delusions expressed by the two sisters were almost 
identical. 


Case 5: An unmarried woman, aged 42 years, was 
admitted to hospital in May, 1956, with a paranoid, 
hallucinatory-delusional system of ideas. She stated 
that she and her mother had been persecuted for the 
last three years by her next-door neighbors, who played 
noisy phonograph records throughout the twenty-four 
hours of the day in order to cause them annoyance. 
She alleged that the neighbors on their left played 
music such as “‘D’ye Ken John Peel” and “Danny Boy’”’, 
while those on their right played a recording of a baby’s 
voice. The patient and her mother had repeatedly 
protested to the neighbors about their unreasonable 
behavior, yet the persecutions had persisted. Shortly 
before her admission, she had tried to bring about a 
cessation of the music by knocking on the bedroom wall, 
but the music and the baby’s crying continued un- 
abated. In desperation she prevailed upon a married- 
sister to interview the trouble-makers. But the neigh- 
bors on the left satisfied the sister that they did not 
own a phonograph, while those on the right satisfied 
her that they possessed neither a baby nor a record of 
its voice. Nevertheless, the patient and her mother were 
unimpressed by the result of these enquiries, as they 
continued to hear phonographs being played on both 
sides of the house. Eventually, the patient began to 
hear the music when she was miles away from home, but 
even this failed to convince her that her suspicions 
were ill-founded. 

Enquiry revealed the fact that the patient’s mother 
had “heard” the music several months before her 
daughter. Indeed, she had developed a habit of awaken- 
ing the latter at night to draw her attention to the 
music which she believed to be coming from her neigh- 
bors’ phonograph. At first, the patient had been unable 
to hear anything unusual on these occasions, but eventu- 
ally she not only “‘heard’”’ the music but was able to 
identify the tune being played. She enjoyed a period of 
freedom from the music when her mother left home for 
six months to visit a daughter in Scotland. During the 
greater part of this time, the patient ceased to hear the 
phonograph records. However, the music reappeared 
shortly before her mother was due to return home. The 
patient’s mother “heard’”’ the music during the entire 
six months of her absence from home, and asserted that 
it was being relayed to Scotland by the neighbors. 

The patient had always been devoted to her mother 
and very much under her influence. Unlike her six 
sisters, she had remained unmarried and had dedicated 
herself to the task of “looking after Mother.” Never- 
theless, she went out to work during the day. The 
mother had been a capable woman and was much 
revered by her daughters. She was described as a “very 
dominating person with a gift for getting her own way.” 
She certainly had great influence over her daughters, 
for the married sister who had interviewed the neigh- 
bors stated: “If I had stayed a day or two longer with 
Mother, I too would have heard the music and the 
baby crying.” It is noteworthy that the mother had 
suffered a stroke paralyzing the right side of her body 
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when she was 78 years old; her hallucinations first 
appeared some two years later. 

A short sojourn (seven weeks) in hospital sufficed to 
rid the patient of her hallucinatory-delusional psychosis. 
Before leaving, she was advised to live apart from her 
mother. The latter had been accommodated in the 
home of her married daughter, and, as expected, she 
continued to hear imaginary sounds emitted by imagi- 
nary phonograph records. 

Commentary. In this case the dominant partner 
suffered from a senile or arteriopathic psychosis, while 
the weaker partner developed the rudiments of a 
paraphrenic psychosis. The hallucinatory-delusional 
symptoms were identical in the two cases. It is signifi- 
cant that the tunes which the couple thought they 
could hear would be judged by the present generation 
as old-fashioned. It is also significant that the daughter, 
who had lost her psychotic symptoms while temperarily 
separated from her mother, regained them when the 
return of the latter (from Scotland) became imminent. 


DISCUSSION 


The authors believe that a diagnosis of folie a 
deux should not be made unless the following 
criteria are fulfilled: 

(a) The presence of positive evidence that 
the partners have been intimately associated. 

(b) The presence of a high degree of similar- 
ity in the general motif and delusional content 
of the partners’ psychosis. V.B.: The actual 
psychosis affecting the partners may differ, 
providing the delusions are virtually identical. 
It is not uncommon to find that one partner 
has a senile psychosis, while the other had a 
paraphrenic psychosis. 

(c) The presence of unequivocal evidence 
that the partners accept, support and share 
each other’s delusional ideas. 

The commentaries already made on the five 
cases of folie 4 deux presented in this paper 
suggest that each case has specific features in 
its psychopathology. Nevertheless, there are 
certain factors that are more or less common to 
all cases, and which must therefore be ac- 
counted of particular significance in the psy- 
chopathology of the psychosis of association. 
An intimate rapport between the persons con- 
cerned appears to be an essential prerequisite 
for the development of folie 4 deux. This 
intimacy of association is frequently combined 
with, and facilitated by, an anchoritic attitude 
towards their fellow creatures: thus, they tend 
to isolate themselves not only from the com- 
munity at large but even from their own 
neighbors. The seclusiveness of these individ- 
uals originates, no doubt, from a distrustful 
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attitude to mankind: a distrust that eventually 
tends to degenerate into a paranoid psychosis. 

This withdrawal from normal social inter- 
course greatly favors the domination of the 
weaker partner by the stronger, as the former 
is thereby cut off from counter-balancing in- 
fluences. In many cases, there is evidence that 
a “leader-follower” relationship existed be- 
tween the partners long before the dominant 
member became psychotic. It is generally ac- 
cepted that the phenomenon of hypnosis de- 
pends on the establishment of a high degree of 
dominance by the exponent over the subject. 
Under:-these circumstances, the former can 
induce the latter to accept suggestions without 
critical appraisal of their validity. A similar 
mechanism would seem to operate in the 
psychosis of association, the submissive partner 
being induced by the process of suggestion to 
accept the delusional ideas of the dominant 
one. Nevertheless, the authors believe that it 
would be a serious oversimplification of the 
problem to assume that the psychodynamics of 
folie 4 deux are identical with those pertaining 
in the case of hypnotism, as, in the former, the 
dominant partner’s delusions are continually 
reinforced by a kind of “‘feed back’”’ mechanism 
due to the incessant echoing of his beliefs by 
the weaker member. 

What then are the factors which enable one 
individual to obtain dominance over another? 
The most important of these are: superiority in 
age, intelligence, education and “drive” (ag- 
gressiveness, etc.). Not rarely, an elder sister 
materially augments her dominant position 
(acquired through seniority) vis 4 vis her 
siblings by identifying herself with, and re- 
placing, the dead mother (see Soler’s (22) case 
and case 3). Brussel (5) has described an inter- 
esting case of folie 4 deux in which a partially 
blind individual gained dominance over a 
totally blind one, which illustrates par excellence 
the ancient adage: “In the kingdom of the 
blind, the one-eyed man is King!”’ 

In many cases, the powerful emotional bonds 
linking partners of the same sex, and the active- 
passive polarity of their personalities, combine 
to raise the suspicion that a latent homosexual- 
ity may be a factor in the psychopathology of 
folie 4 deux. In this connection, it may be 
significant that the partners not infrequently 
occupy the same bed. 

It is obvious that the factors responsible for 


the inducer’s psychosis may differ in materia] 
ways from those responsible for that of the 
recipient. Griffin (11) has, for instance, drawn 
attention to the shock and strain suffered hy 
the (as yet) non-psychotic partner when first 
witnessing the psychotic affliction of the 
inducer. It seems reasonable to suppose that 
the former may be impelled to identify himse! {/ 
herself with the latter as a result of the psycho- 
logical phenomenon of sympathy. Partenheim«r, 
Tuke and Braude (cited by Gralnick (1()) 
have separately emphasized the role of imit.- 
tion and/or sympathy in the psychopatholovy 
of folie 4 deux. 

Mention must also be made of the psycho- 
analytical contributions (as represented ly 
Heuyer et al. (15) and Deutsch (8)) to tie 
problem of identification in the psychody- 
namics of folie 4 deux. These writers suggest 
that the delusions of one person will only be 
taken over by a second person when they 
provoke in the latter a repressed phantasy life 
of similar content. Such a phantasy, they sug- 
gest, will concern the Oedipus situation, and 
the inducer will be identified in the mind of the 
induced with the parent whose place in the 
original phantasy he takes over. Hartmann and 
Stengel (13, 14), when commenting on the 
genesis of a psychosis of association, stress the 
importance of the inducer’s dominance over 
the induced as an attempt to keep in touch 
with the exterior world at a time when he feels 
himself threatened with isolation by loss of 
contact. Coleman and Last (6) agree with this 
view, and they also suggest that the following 
contingencies are essential prerequisites to the 
development of a psychosis of association: 1) 
The inducer must be in the early stage of his 
illness, i.e., before he has become withdrawn 
from reality. 2) The inducer and induced must 
be in close proximity to one another. 3) Sharing 
of the delusion must also be of advantage to 
the person induced. 4) The inducer must 
represent authority in the eyes of the induced. 
5) The psychosis most commonly develops 
when persons are living in poverty. 


TERMINOLOGICAL AND NOSOLOGICAL 
CONSIDERATIONS 


The terms “folie imposée” and “folie com- 
muniquée” are both used to describe cases of 
folie 4 deux in which a dominant individual 
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implants delusional ideas into the mind of a 
closely associated weaker one. It is usual to 
stress the resolution of the weaker partner’s 
psychosis, as a result of separation from the 
stronger, in cases of folie imposée; a resolution 
that is supposed not to occur in the case of 
folie communiquée. However, the authors of 
this paper suspect that the duration of the folie 
& deux directly influences the stability of the 
psychosis affecting the weaker partner. For 
instance, a pair of sisters may develop a 
psychosis of association which happens to be 
diagnosed in its early stages. The recipient may 
then be separated from her partner, and lose 
her psychosis. In such a case, a diagnosis of 
folie imposée is likely to be made. But what 
would have happened if the psychotic partner- 
ship had passed unnoticed for many years? 
The authors believe that under these circum- 
stances the weaker partner’s psychosis would 
ultimately become fixed, thus satisfying the 
criteria for a diagnosis of folie communiquée. 
In short, folie imposée would have become folie 
Iommuniquée simply as a result of the pro- 
conged duration of the psychosis. The view that 
the duration of the folie 4 deux is directly 
related to the fixity of the recipient’s delusions 
receives support from a statement by Gralnick 
(10): “The length of association after the onset 
of psychosis in the recipient is also important. 
The longer this association, the poorer the 
prognosis.” The authors therefore believe that 
there can be no essential difference between 
folie impose and folie communiquée. 

In any case, the stability of the psychosis 
affecting the weaker partner probably depends 
not only on the duration of the psychosis, but 
on the nature of the delusions. If these are of 
value to the weaker partner (by satisfying a 
psychological need), he/she will cling te- 
naciously to the psychosis. Moreover, the 
stability of the weaker partner’s psychosis also 
depends to some extent on her suggestibility. A 
person highly vulnerable to suggestion can 
acquire delusional ideas with great speed and 
facility; but such ideas are unstable as they are 
easily displaced by counter-suggestions. A less 
Suggestible individual will take longer to 
acquire such delusional ideas but will doubtless 
hold them with greater persistence. 

The presence or absence of these variables 
(duration of the psychosis, nature of the 
delusions, and suggestibility of the weaker 
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partner) hardly justifies the differentiation of a 
“folie imposée” from a “folie communiquée’’. 

The term “folie simultanée” is completely 
insupportable as it is inconceivable that two 
intimately associated persons have not in- 
fluenced one another, should they suddenly 
develop an identical set of dilusions. If it is 
accepted that they have influenced one another 
(and the definition of folie 4 deux requires that 
this is so), then it transcends the bounds of 
probability to suppose that the partners did so 
simultaneously. It is virtually certain that one 
partner developed the delusions first (no matter 
how short the time interval) and (hereafter 
transferred the delusions to the other. 

The term “folie induite” is entirely redun- 
dant and merely complicates the existing 
terminology. The development of an additional 
group of delusions by one psychotic patient as 
the direct result of the influence of a more 
dominant companion involves the operation of 
precisely the same mechanisms as when this 
phenomenon concerns a dominant, psychotic 
partner and a submissive, normal one. 

Quite apart from any theoretical objections 
to their use, the classical sub-groups are of 
scant practical value. For instance, it is often 
impossible to identify with- certainty the 
dominant partner or to assess the duration of 
the primary and secondary psychoses. 

There is some division of opinion regarding 
the concept of contageous insanity on the grand 
scale. Brussel (5) coined the term “folie a 
beaucoup” in such caSes, but the present 
writers object to the use of this phrase which 
has no idiomatic meaning in French. As an 
alternative they suggest the term “folie 
collective”. But an alternative expression does 
not lend substance to a clinical entity which 
many psychiatrists maintain does not exist. 
Oatman (19), for example, maintains that a 
term such as “folie collective” cannot be 
properly applied to a large group such as “those 
who absorb the religious or pseudo-philosophic 
delusions of their self-appointed leaders, such 
as Joan of Arc and Father Divine.”’ Neverthe- 
less, Bender and Yarrell (3) presented the case 
histories of 18 psychotic disciples of Father 
Divine who were all admitted to the same 
mental hospital with similar delusions. Al- 
though Bender and Yarrell did not describe 
their cases as “folie collective’, their case re- 
ports are highly suggestive of contagious in- 
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sanity. More convi evidence comes from 
Minovici (18), He described, under the title of 
“folie communiquée”’ a family suicide involving 
10 people, which in our opinion is an example of 
“folie collective”. Gralnick (9, 10) also criti- 
cized Brussel’s concept of contagious insanity 
on the grand scale, and he effectively dismissed 
some of the more dubious examples such as 
”The Charge of the Light Brigade” and “Joan 
of Arc’. The present writers (although dis- 
agreeing with Brussel’s terminology) feel that 
there is some substance in his contention 
that a psychosis of association may involve a 
large number of people. The following histori- 
cal example is difficult to explain in other 
terms (4). 

In 1838, a madman bearing the assumed title 
of Sir William Percy Honeywood Cortenay, 
Knight of Malta, led a series of remarkable 
riots at Bossenden Wood in England. This man, 
who had previously spent some years in a 
lunatic asylum, wore on his chin a magnificent 
coal-black beard and was attired in a theatri- 
cal-looking tunic, upon the breast of which the 
Maltese Cross was embroidered in golden wire; 
while the ample folds of a cloak of Tyrian blue 
were draped around his shoulders. It appears 
that (in the words of the narrator) “his insane 
spirit communicated itself to the rustics” since 
they came to share his belief that he was the 
“Son of God’’. Many of the yokels who flocked 
to his side sank down on their knees and 


_ openly worshipped him. After perpetrating the 


cold-blooded murder of a constable sent to 
apprehend two of his followers, he marched a 
troop of his disciples to Bossenden Wood where 
among other mad antics, he administered the 
sacrament in bread and water. Shortly after 
this, he was killed with many of his men in a 
bloody encounter with armed soldiers sent to 
effect his arrest. 

The luckless followers of this flamboyantly 
dressed madman appear to have had no other 
motive for their actions than an unshakable 
belief in the delusional ideas of their colorful 
leader. 


SUMMARY 


This paper has been divided into three parts: 
The first part includes Gralnick’s concise 
definition of folie 4 deux. In addition, it con- 


tains a brief historical review of the disorder 
and its classical subgroups. Lastly, it embodies 
a summary of its cardinal features. 

The second part consists in a descriptive of 
five new cases of folie 4 deux. 

The third part contains a list of criteria 
which the authors believe must be fulfilled 
before a diagnosis of folie 4 deux can be made. 
The psychopathology of folie 4 deux is dis- 
cussed, and the validity and usefulness of tlie 
classical subgroups challenged. 

Finally, the authors support Brussel’s con- 
cept of a “folie 4 beaucoup”, which they prefer 
to call “folie collective”’. 


Our thanks are due to Dr. R. W. Armstrong, Phy 
sician-Superintendent of Littlemore Hospital; to 1)r. 
I. Sutton, Physician-Superintendent of Menston 
Hospital; and also to Mile. M. L. Gravagne of the 
Maison Francaise, Oxford, for " with the French 
terminology. i 
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SOME RECURRENT LIFE HISTORY PATTERNS OBSERVED 
‘IN PAFIENTS WITH MALIGNANT DISEASE! 


LAWRENCE LESHAN, Pu.D. AND RICHARD E. 
WORTHINGTON, Px.D. 


INTRODUCTION 


The possibility that there may be personality 
factors or life history patterns which correlate 
highly with the appearance of neoplastic dis- 
ease has received increasing attention in the 
past five years. Two recent reviews of the 
literature (8, 11) have pointed out that this 
concept was advanced by many physicians in 
the 18th and 19th centuries. At the end of the 
19th century (possibly due to the fact that 
there were no available tools to develop it fur- 
ther, and that a very real promise was held out 
by surgery and radiation), the idea largely 
disappeared from the medical literature. Only 
occasional publications discussed it until 1952 
when the paper of Tarlau and Smalheiser ap- 
peared (14). Since that time, an ever increasing 
number of studies in this area have been ap- 
pearing in the literature. 

This report is based on a study of 250 indi- 
viduals with malignant disease whose person- 
alities were evaluated by means of a projective 
test, the Worthington Personal History. In ad- 


dition, exploratory clinical interviews were 


given to 80 of these patients. Seventy-one of 


these were seen for either two or three hours. 
Nine pzitients were evaluated more intensely 
for a total of 1,070 hours of interviews. In this 
report we will attempt to summarize the 
psychological patterns that appeared. 


METHODOLOGY 


The Worthington Personal History is a 
projective device constructed in the form of 
a life history questionnaire. It has been ad- 
ministered to over 12,000 individuals, most of 
them with no known disease. Reports in var- 
ious publications (i.e., 13, 15) have indicated 
its high degree of validity when used by cli- 
nicians competently trained. 

The 250 patients studied by means of this 
test were all under treatment for malignant 


1 This research was done under the auspices of a 
grant from the Ayer Foundation, Inc. 
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neoplasms. Table 1 shows the locations of th: 
tumors. 

In order to be able to test hypotheses whic’: 
were arrived at in the analysis of the projective 
test protocols, and to develop new hypotheses. 
a program of interviewing patients was ini- 
tiated. Seventy-one of the patients tested re. 
ceived between 144 and 3 hours of clinica! 
interviewing. An average of 2.2 hours was 
spent with each patient in this group. 

As a third method of testing and developing 
hypotheses, nine patients with malignan' 
neoplasms were seen in more extensive series 
of interviews. The number of hours each oi 
these nine patients received in this clinical 
exploration is shown in table 2. All nine pa- 
tients knew their diagnosis and the usual prog- 
nosis for their type of illness. 

Personal History forms were also obtained 
on an age-equated—greup of 150 individuals 
with no known disease (15 of these control 
subjects also were given at least a one-hour 
clinical interview). The psychodynamic arrays 
of personality organization observed on over 
12,000 essentially normal cases were congruent 
with those found in this control group. 

The projective tests and clinical interviews 
obtained on the patients with malignant neo- 
plasms seemed to the writers to indicate a 
consistent life history pattern. 


FINDINGS 


In the analysis of the protocols of the pro- 
jective tests and interviews, four factors ap- 
peared to be characteristic of the cancer pa- 
tients and not of the controls. These were: 

1. The loss of a major relationship prior to 


the first observed signs of the tumor and a - 


failure to establish a satisfactory substitute 
cathexis. In the relationship that was lost, 
these patients had been able to express their 
vitality and emotional energy easily and with 
feelings of reward and satisfaction. In other 
and in succeeding relationships, they have been 
unable to do this. 
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2. A blockage in their ability to express 
hostile feelings and, very frequently, the pre- 
sentation of a social facade of benign goodness 
and kindness. They often could express ag- 
gression or hostility in the defense of other 
people or of ideals, but found great difficulty 
in expressing feelings of anger in defense of 
themselves. 

3. A marked amount of self-dislike and 
self-distrust. These individuals do not approve 
of themselves or believe themselves to be 
worthy individuals. 

4. Tension over the relationship with one 
or both parents. This appeared in particularly 
sharp focus when one of the parents had died. 
Often this death had occurred far in the past, 
but evidence of strong unresolved tensions in 
this area was still present. 


A. The loss of a major relationship 


per cont of the expermmenta. 
subjects and 14 per cent of the controls Showed 
marked tension: over the loss of a vital rela- 
tionship. Most frequently, this occurred in 
the family area and concerned a spouse or 
children (61% of the records). Less frequently, 
an occupational loss was involved, or the loss 
of peer group relationships (15% of the rec- 
ords). 

These patients appeared, from the protocols, 
to be individuals who had difficulty initially 
in establishing a major relationship and who, 
when they did achieve a satisfactory one, 
poured a major portion of their life energy 
into it, remaining-somewhat barren and super- 
ficial in other spheres. Insofar as could be told 
from our data, the loss antedated the appear- 
ance of the tumor from between 6 months to 
8 years. In some cases, such as the loss of pa- 
rental relationships with children who were 
growing up and becoming independent, it was 
not possible to establish clearly a time of loss 
although test responses indicated that the 
loss was felt keenly by the subject. 


B. The inability to express hostile feelings 

Sixty-four per cent of the experimental sub- 
jects and 32 per cent of the control subjects 
indicatéd in the test protocols an inhibition 
of hostility: a psychological inability to express 
anger, resentment or aggression toward other 
people although they could epress these feelings 
in the defense of other people or of ideals. 
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TABLE 1.—PATIENTS WITH MALIGNANT 
DisEAsE TESTED 
Primary Site or Type of Malignancy Bh 
20 
17 
13 
10 
6 
18 
250 
TABLE 2 
Num- | Location of Tumor Sez | Age 
1 Lung M 44 283 
2 Hodgkin’s Disease F 33 207 
3 Sarcoma of leg F 34 190 
4 Melanoma M 33 120 
5 Lung M 54 70 
6 Breast F 32 64 
7 Stomach F 62 41 
8 Hodgkin’s Disease M 36 50 
9 Hodgkin’s Disease F 36 49 


C. Self-dislike and self-distrust 


Seventy-nine per cent of the neoplastic 
patients and 34 per cent of the controls indi- 
cated a strong sense of personal unworthiness 
and culpability. 


D. Tension concerning the relationship with one 
one or both parents 


Thirty-eight per cent of the experimental 
group and 12 per cent of the control group 
demonstrated unusual tensions in this area. 
In some cases, a parental death had occurred 
as much as 30 to 40 years in the past, but guilt 
and anxiety concerning this event and the 
relationship were still present. 


462 


TABLE 3.—Facrors Founp DIFFERENTIATING 
JEXPERIMENTAL AND CONTROL SUBJETS 


Control Subjects 
Patients with 
Malignant Neo- (No 
jplasms: N = 250 


Factor N= 150 


Number|Per cent|Number|Per cent 


192 77 21 14 
2. Difficulty in express- 
ing hostile feelings.| 159 | 64 48 32 
3. Marked self-dislike..| 198 79 51 34 
4. Tension over the re- 
lationship with one 
or both parents....| 108 | 43 18 12 


DISCUSSION 


1. The loss of a major relationship. This 
factor has been reported by other observers 
(4, 5, 6). It has also been demonstrated that 
it is possible to use this factor to predict rela- 
tive cancer mortality rates of different social 
groups and that these predictions can be val- 
idated by use of the published cancer statistics 
(10). 

2. The inability to express hostile emotions. 
The association of this factor with cancer has 
been previously reported by Cobb (3), Bacon, 
Rennecker and Cutler (1), and by Butler (2). 
From these studies, however, it has been very 
difficult to ascertain if this characteristic ex- 
isted prior to the appearance of the cancerous 
condition. From the projective test protocols 
gathered in the present study, it is also impossi- 
ble to be certain. Nevertheless the interviews 
clearly. indicate that the inability to express 
aggression has been a life-long pattern ante- 
dating the appearance of the tumor. 

One aspect in which our findings and pre- 
vious studies differ is that they have reported 
a general inhibition of hostile feelings. The 
data evaluated here clearly point to a specific 
inhibition—an inability to express aggressive 
feelings in defense of oneself, but greater ease 
in expressing these feelings in defense of others 
or of social ideals. 

3. Self-dislike and self-haired. This factor 
has been implicitly noted by Evans (4). It 
may well be that the finding of a “‘masochistic 
character structure” made by Bacon, Ren- 
necker and Cutler (1) on their patients with 
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breast cancer is a statement about the same 
data we are reporting. 

4. Tension over the death of a parent. Strong 
unresolved tensions concerning parental figures 
have been previously reported although these 
reports do not discuss the significance of this 
factor in relation to the death of a parent. This 
has been noted by Evans (4), Tarlau and Smai- 
heiser (14), and Bacon, Rennecker and Cutler 
(1). These reports appear to be in essentia! 
agreement with our findings. Tension in re- 
lating to a parental figure leads frequently to 
unresolved problems of guilt and anxiety after 
the parent’s death. 

In the analyses of projective material (as 
in the analyses of interview data), underlying 
psychodynamic patterns and energy complexes 
are hypothesized. In our evaluation of the 
protocols we have obtained in this study, we 
have noted repeatedly (in 62% of our cases) a 
general psychological pattern which appears 
to link our three observed factors together. 
In earlier studies of such diseases as peptic 
ulcer, asthma and ulcerative colitis, it was of 
help to many investigators to have reports on 
the psychodynamic life history patterns of 
individual patients, whether or not these be- 
came specific to the particular disease in large 
scale, statistical terms. In view of this, we feel 
it is valid to report on the following observa- 
tions. The pattern we observed so frequently 
was as follows: 

Sometime in the first seven years of life, 
there was a trauma to the child’s developing 
ability to relate to others. This trauma may 
have come from a variety of causes—the physi- 
cal or psychological loss of a parent, the death 
of a sibling, or others.? This trauma was re- 
lated by the child to one or both of the parents, 
and a great deal of hostility resulted. However, 
the hostility could not be consciously accepted 
by the child for obvious reasons, and it was 
repressed. A large part of it was turned inward 
as self-hate and guilt feelings. In addition, the 
ability to express emotion in relating to others 
was severely damaged, and the child experi- 
enced unusual difficulty in establishing strong 
cathexes of either a positive or negative nature. 

The ability to express positive emotions 

2 Reznikoff (12) in a careful study of women with 
breast cancer has reported that the death of a sibling 
during the patient’s childhood was a factor which clearly 


and statistically differentiated his patients with malig- 
nant neoplasms from his control groups. 
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was weakened by the pain of withdrawing 
love from the parental figure. Negative feelings 
were hard to express due to the strong, unac- 
ceptable hostility also directed in this direction. 
Guilt feelings over the relationship with the 
parents tended to produce feelings of unworthi- 
ness. 

The trauma producing these results was not 
of an intensity or timing likely to produce 
obvious neurotic problems or to prepare the 
person for a psychotic breakdown in the event 
of later stress. Although it made his later re- 
lationships generally superficial and invested 
in only cautiously, from a surface viewpoint, 
he managed to adjust to his social environ- 
ment. 

The personality development before the 
trauma was such that the individual had a need 
for warm relationships. As he developed and 
continued to have this need for, but inability 
to attain easily, warm cathexes, sooner or later 
a situation arose which offered him an oppor- 
tunity to relate to others and which provided 
time for slow and cautious experimentation. 
This experimentation indicated that this was 
a “safe’”’ relationship, one that would give him 
the warmth he needed, and would not mobilize 
the repressed hostile feelings. 

The. cathexis was accepted, and the person 
poured into it all the relationship needs that 
he had carried over the years since the original 
trauma. This tie became the focus of his life 
and all other relationships were essentially 
peripheral to it. The self-hatred was largely 
dissipated as the energy that once fed it was 
now rechanneled. Life-long patterns and basic 
guilt feelings, however, frequently still made 
it difficult for the person to express hostile 
feelings when his own needs were frustrated. 

Eventually this cathexis was lost. This may 
have been due to any one of a number of 
events. The examples we have most frequently 
seen include the death of a spouse, or an event 
which markedly changed the marital roles, 
such as the chronic illness of a spouse; children 
growing up and attaining independence, 
thereby making parental roles obsolete; and 
job retirement. The self-hate was now re- 
aroused as the blocked relationship energy 
turned inward through the old channels and 
was again expressed against the self. The loss 
of this all-important cathexis made it very 
difficult for the individual to relate again to 


others. He unconsciously saw what was hap- 
pening as a “double desertion”. The uncon- 
scious belief that to relate meaningfully to 
anyone brings the pain of desertion was rein- 
forced by the second loss. The child’s belief 
that he was responsible for the rejection was 
again accepted, and guilt and self-hate were 
again strongly felt. 

This psychodynamic pattern was observed 
in 62 per cent of our neoplastic cases and in 
10 per cent of our controls. Following are a 
few case histories, briefly described, indicating 
some of the ways in which this basic pattern 
seemed to operate: 


Case 1: A 54-year-old male with lung cancer. He 
experienced a warm family life for the first four years. 
Then his father deserted the home. He felt hostile to- 
ward him and guilty over this reaction. Lacking feelings 
of support, he sublimated through work, first in school 
and later in the business world. He gained a kind of 
security from material success, but always felt that 
something was lacking in his life. His relationships with 
others were superficial. He achieved a very high level 
of occupational success through unusual drive and am- 
bition. At 49, he was offered a job by an easygoing, 
kindly man. He saw this man as “being the balance 
I’d always needed.” He became a friend and follower 
of this man and, in so doing, suppressed his own initia- 
tive and drive. Gradually, he realized that his superior 
was, in reality, somewhat inefficient and undependable. 
He felt blocked and lost. He rationalized his immobiliza- 
tion and stayed on the job; his energy output was con- 
siderably lowered and blocked. For years he had been 
working very hard; now he was unable to do anything 
but the most routine tasks. He felt extremely hostile 
towards his superior, but did not overtly express this. 
The interest he had always put into his work disap- 
peared, and he no longer had an outlet for his energy 
and drive. This condition continued for two years before 
the lung cancer appeared. 


Case 2: A 60-year-old female with breast cancer. As 
a young child, she was much loved and protected in a 
warm European home. In her seventh year, the father 
left home to come to America. He took the older children 
with him, and the family was split for several years. 
She felt marked hostility toward her father for this, 
but it was repressed. In the face of the loss of support, 
she changed her role and became an “assistant mother”, 
thereby denying her own need for protection. As a life 
pattern, she has denied her hostile feelings, finding 
“some good in everyone.” She later married a weak and 


‘somewhat inadequate male and spent her life taking 


care of him and their four children. She worked very 
hard at this. As one of the children expressed it, “When 
J. broke his leg, she carried him on her back to school.” 
(This is apparently a literal account from the viewpoint 
of the children and the woman herself.) 

All four children went into fields demanding high 
intellectual activity and were successful at them. The 
husband died after 15 years of marriage. She continued 


1e 
Co 
iS 
il 


464 Lawrence LeShan and Richard E. Worthington 


her usual behavior of taking care of her children and 
investing all her time and energy in them. She led a 
happy life in spite of economic pressures until the 
youngest child grew up and went to work. She went to 
live with him and, as his work took him to various 
towns for assignments ranging from a year to three 
years, she also went from town to town, cooking and 
keeping house for him. Finally it became clear that he 
no longer needed her and would be happier without 
her. She felt confused and unhappy. She considered 
various occupations and hobbies, but could not become 
really interested in any of them. For a time she did very 
little of anything. She became more quiet and relaxed 
than the children had ever seen her before. About one 
year after she stopped keeping house for the youngest 
child, the breast cancer developed. 


Case 3: A 28-year-old female with adenocarcinoma 
of the thyroid. As a child she was close to both parents, 
but particularly to her father. He died when she was 
three years old. Her test protocols still show marked 
tension over this loss, and the tension is also shown by 
her statements during the interviews. She lived with 
her mother and older sister in a small town. When she 
was 15, the sister died of nephritis. She and the mother 
were both “upset”, and the patient went to a large 


‘nearby city to stay with friends for six months “until 


we all got over it.” This was during World War II, and 
the friends who ran a hotel badly needed assistance. 
The patient began to work there and enjoyed the work. 
“TI love to meet and talk to people and there were a lot 
of people there.” Her future husband came there as a 
guest, and they met. He is a theoretical scientist and 
is 18 years older than she. They courted and “had a 
wonderful time. Theater, weekends, we had a boat on 
the lake,” etc. After they were married, they were happy 
for a time. Then his interest in his work grew stronger 
and stronger. She found she could not understand what 
he was thinking about, and his conversation often baf- 
fled her. She had to hold herself back from him, from 
being too loving and demonstrative or “he would get so 
involved in his work, he’d work until 11 or 12 at night 
at the laboratory.” She loved parties, and he did not. 
When they went to one, “he sits in the corner with a 
long face, thinking about his experiments.” After one 
or two days of vacation, “he starts to jot down notes 
for a new paper he’s going to write.” His interest in 
music and art was far from hers, but she saw to it that 
he indulged his tastes because she wanted him to be 
happy. She markedly inhibited her expressions of hostil- 
ity and apparently has done this for many years. The 
cancer developed five years after her marriage. 


Case 4: A 60-year-old male with cancer of the pros- 
tate. When he was 8 years old, a younger (six-year-old) 
sister died in an accident. They had apparently been 
quite close, and in this particular family constellation, 
it was an unusually devastating blow. He felt let down 
by his parents as he had not believed they could or 
would let such a thing happen. His hostility toward 
them also produced guilt feelings. At the time of the 
accident, he still viewed his parents as being perfect 
and powerful, more so than other people. The demon- 
stration of their lack of ability to protect his sister and 
him in all situations was a shock to him. 


Superficially, he adjusted well until his marriage in 
his late 20’s. He had no close friends and never became 
emotionally involved with anyone until he met his future 
wife. They came to know each other very well over a 
period of three years, and fell deeply in love. The mar- 
riage was a close and a good one. There were children, 
but his wife was always the focus of his relationship 
energies. They were always together except when he 
was at work, and they discussed his work in the eve- 
nings. She died when he was 56. He felt terribly isolated 
and lost interest in his work. He still liked seeing his 
children and grandchildren, but there appeared to be 
little emotional intensity on his part in these relatio:.- 
ships. He kept his job but, for the first time, felt bore: 
by it. The prostate cancer appeared when he was 59. 


Case 5: A 36-year-old female with carcinoma of the 
breast. She was very much loved and was given muc)h 
warmth by her parents for the first four years of her 
life. In the course of psychotherapeutic exploration, 
she recalled this period as full of “golden moments’ . 
The father was a man who was very dependent upo. 
his business success for his feeling of security, and when 
she was four years old, he suffered a series of financia! 
reverses. He became somewhat morose and much less 
interested in his family. She felt rejected, and her de- 
veloping Oedipal relationship became filled with hos- 
tility and guilt. She did fairly well in school and college, 
but never developed any close relationships nor truste« 
other people. At the age of 30, she became engaged to a 
much older man (whom she did not love) because her 
mother very strongly approved the marriage. She put 
off the marriage for several years until her mother be- 
came ill and died. A few months later, she married him. 
He was stationed at a Naval base, and for a year this 
marriage was an extremely happy one. She took a job 
on the base, and they were very close, sharing interests 
in their work and enjoying exploring the surrounding 
countryside in their free time. At the end of the year, 
he was transferred to sea duty and was away for nearly 
two years. After he returned, the relationship changed 
markedly. 

In the Navy, her husband had been cut off from his 
only real interest—his business, and had therefore 
shared much of his energy with her. Back in civilian 
life, he found the business taking more and more of his 
thoughts and time as it had done before he entered the 
Service. She felt more and more alone and left out of 
his life. She perceived she had married a man very simi- 
lar to her father. She felt they were interested in different 
things, liked different people, and had different ap- 
proaches to everything. “He can’t understand what I 
like. All he is interested in is his business, and it bores 
me to listen to him tell me about it. He is just like my 
father. All he is interested in is his store.” The three 
children gave her no satisfaction; she wanted to love 
them but was unable to. She did not consider divorce 
but would have agreed had her husband raised the 
question. In disagreements, she would never argue or 
get angry, but would passively accept the viewpoint o/ 
her opponent. In sexual relationships, if she wished to 
reach a climax, she had to close her eyes and imagine 
she was with someone other than her husband, but she 
could never perceive who this other person was. 
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Seven years after the marriage, an extremely ana- 
plastic breast carcinoma developed. 


SUMMARY 


In the clinical evaluation of 250 patients 
with malignant neoplastic disease, four factors 
were found which appeared to differentiate 
them from a control group. These were: 1) a 
lost relationship prior to the diagnosis of the 
cancer; 2) an inability to express hostility in 
their own defense; 3) feelings of unworthiness 
and self-dislike; 4) tension over the relation- 
ship with one or both parents. 

A psychodynamic pattern emphasizing a 
traumatic event in childhood and including 
the factors listed above was hypothesized for 
62 per cent of the neoplastic patients and 10 
per cent of a control group. 


Although the writers take full responsibility for this 
paper, it is a pleasure to thank the individuals who have 
made this study possible. They include Marthe Gass- 
man, M.D., who acted as control therapist for the 
intensive interviews and as psychiatric consultant to 
the study; Robert A. Ravich, M.D., and Emanuel 
Revici, M.D., respectively Clinical Director and Sci- 
entific Director of the Institute of Applied Biology, who 
were medical consultants. We owe much to their per- 
ception and encouragement. 
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EFFECTS OF PSYCHOTOMIMETIC COMPOUNDS ON 
CERTAIN OXIDATIVE AND HYDROLYTIC ENZYMES 
IN MAMMALIAN BRAIN: 


LELAND C. CLARK, JR.,? R. PHYLLIS FOX,3 RICHARD MORIN,‘ 
AND FREDERICK BENINGTON‘ 


Among the ever-growing list of compounds 
which profoundly alter human behavior, mes- 
caline remains of great interest partly because 
of the many structural analogs which may be 
synthesized. Analysis of the effects which 
mescaline and its isomers produce at a molecu- 
lar, cellular, and psychic level (8) may provide 
insight as to the mechanism of action of the 
psychotomimetic drugs. As yet, the unique 
psychic effects of mescaline are not shared in 
a known way by a comparably unique effect 
on a cellular system. To date, the enzymatic 
approach has not provided information of 
value in understanding the activity of the 
psychotogens (1). Nonetheless, study of the 
relation between structure and enzymatic 
activity may suggest means by which struc- 
tural antagonists may be prepared, means by 
which-brain cells may be temporarily or per- 
manently damaged, and perhaps someday, to 
help in understanding the relationship be- 
tween mental disease and cellular metabolism. 
The work reported here is an extension of re- 
search (9) dealing with the direct effect of 
these compounds on enzyme systems in vitro. 


METHODS AND MATERIALS 


A tissue preparation consisting of the cere- 
brum and underlying structures from the rat 
brain was used as the source of enzymes in 
this study. This tissue was homogenized with 
distilled water in an all-glass homogenizer fol- 
lowed by dilution appropriate for optimal 
measurement of the individual enzymes. 

Partially purified alkaline phosphatase 
(AP), prepared by the method of Morton (13) 
was used in one phase of this study. 

- Alkaline phosphatase activity was measured 
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in brain homogenates, supernatants from brain 
homogenates and partially purified brain alka- 
line phosphatase preparations. The method 
employed was that of Bessey, Lowry and 
Brock (7) as modified by Lowry ef al. (12) for 
brain tissue, using p-nitrophenylphosphate 
as substrate and either glycine (.05 M) or 
2-amino-2-methyl-1-propanol (AMP) (1.0 M) 
as buffer. The rate of tissue respiration utilizing 
pyruvate as substrate was measured by the 
method of Elliott ef al. (10). For ease of dis- 
cussion, the oxygen consumption measured 
this way is referred to in the text as “pyruvate 
utilization”. Lactic and malic dehydrogenases 
(LDH and MDH) were determined by the 
spectrophotometric method of Strominger and 
Lowry (17). 

Compounds to be tested were added to the 
various reaction mixtures by dissolving or 
suspending them in the buffer component, 
with pH readjustment where necessary. Spe- 
cial controls were run for compounds which 
produced color in the reaction mixture. In 
some instances, the insolubility or color de- 
velopment of a compound limited the concen- 
tration which could be used. All compound 
concentrations are expressed as the molarity 
existing in the reaction mixture during the 
period of incubation. Most of the primary 
8-phenethylamines and many of their analogs 
were prepared especially for use in this study 
(2-6). All the amines were used as hydrochlo- 
rides or in a few cases as the sulfate. 


RESULTS 


Alkaline phosphatase and substituted 
phenethylamines 


Typical pH curves for brain AP activity are 
shown in figure 1, illustrating the difference 
in activity attainable when two different buff- 
ers were used. Maximal activity in the glycine- 
buffer system was only 54 per cent of that 
found using 0.1 M AMP buffer. In a 1.0 M 
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anid 0.05 M Glycine 


9 10 


Fic. 1. A comparison of the relative effects of 
glycine and AMP buffers on brain alkaline phosphatase 
activity as influenced by pH. See text for details of 
enzyme reaction. 


TABLE 1.—RELATION OF BRAIN ALKALINE PHOs- 
PHATASE ACTIVITY TO CONCENTRATION OF 2-AMINO- 
2-METHYL-1-PROPANOL BUFFER 


Buffer Concentration Relative Enzyme Activity 
(M) 
0.05 62.4 
0.125 83.4 
0.25 84.5 
0.50 93.6 
0.75 94.0 
1.0 100.0 


Reaction mixture: disodium p-nitrophenylphos- 
phate (8 mM); MgCl, (2 mM); buffer, pH 10.4, as 
indicated above; brain homogenate to provide less 
than 4% hydrolysis of substrate during incubation at 
37°C. for 30 minutes. 
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AMP buffer the enzyme activity was further 
increased. Similar pH curves were found for 
human serum AP activity. The quantitative 
relationship between AMP buffer concentra- 
tion and AP activity is shown in table 1. 

The fact that this enzyme shows very high 
activity in an amine buffer has special signifi- 
cance since it adds weight to the specificity of 
the inhibitions caused by the compounds being 
tested, most of which are cyclic amines present 
in a concentration goth that of the amine 
buffer used. It can be seen from table 2 that 
there was good agreement between the effects 
of the test compounds on AP activity in glycine 
and AMP buffer. 

A series of 19 6-phenethylamines, including 
mescaline, was tested for effects on AP activ- 
ity in order to study the relationship between 
structure and influence on enzyme activity. 
From this study (table 3) it is apparent that 
the position of substitution on the ring was 
more important than the nature of the sub- 
stituent although the latter did exert some 
influence. In general, compounds which had 
substitutions in the 3,4,5 positions had only 
slight effects on the activity of the enzyme, 
whereas the unsubstituted compound, phen- 
ethylamine, exerted a definite inhibition. 

Compounds having both the 2 and 6 posi- 
tions alkyl- or alkoxy-substituted were more 
inhibitory to the enzyme than 3,4,5-substi- 
tuted amines. Where the substitution was 
asymmetrical as in the 3-methoxy and the 
2,3-methoxy compounds, there was also a 
fair degree of inhibitory action. 

From an examination of 2,4,6-substituted 
compounds, it would appear that the degree 
of inhibitory effect was related to the nature 


TABLE 2.—ComPaARISON OF THE Errect oF COMPOUNDS ON BRAIN ALKALINE PHOSPHATASE ACTIVITY IN 
GLYCINE AND (AMP) BUFFERS 


Enzyme Activity (control = 100) 
Glycine* AMPt 
N | Range Mean N Range Mean 
7 120-139 128 2 119-121 120 
3 76-91 81 2 70-74 72 
3 92-95 94 7 92-100 97 


Reaction mixture as described in table 1. 
*0.05 M in reaction mixture. 
t 1.0 M in reaction mixture. 
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TABLE 3.—Errect OF PHENETHYLAMINES* ON BRAIN ALKALINE PHOSPHATASE ACTIviTYt 


CHsCH:NH: 
| | | 
CH;0 CH;0 CH;0 H 106 
H CH;0 CH;0 H 105 
H C:H;O CH;0 H 101 
H CH;0 OH CH;0 H 97 
H CH;0 CH;0 CH;0 H 97 
H CH;0 CH;0 H 90 
CH;0 CH;0 CH;0 H CH;0 90 
H H H H H 89 
H CH;0 OH H H 88 
CH;0 H CH;0 H CH;0 88 
H H OH H H 87 
CH;0 CH;0 H CH;0 CH;0 86 
CH; CH;0 CH; CH; CH;0. 83 
H CH;0 H H H 81 
CH;0 CH;0 CH;0 CH;0 CH;0 81 
CH;0 CH;0 H ae H 80 
C:H; H C.Hs H 77 
H C:H;O0 H 57 
CH H CH; H CH; 46 


* 10 mM concentration of phenethylamines in reaction mixture. 


t Reaction mixture as described in table 1 using 1.0 M AMP buffer. 


‘TABLE 4.—Errect or PHENETHYLAMINES* ON BRAIN RESPIRATION USING PyRUVATE SUBSTRATE 


| (contsel = 100) 
3 6 
H CH;0 OH H H 76 
H H OH H H 76 
H H H H H 72 
CH;0 CH;0 H H H 69 
H CH;0 H H H 63 
H CH;0 OH _CH;0 H 63 
H CH;0 CH;0 H H 61 
CH;0 CH;0 H CH;0 CH;0 61 
H CH;O CH;O H 53 
CH;0 CH;0 CH;0 CH;0 50 
CH;0 H CH;0 H CH;0 47 
CH;0 CH;0 CH;0 H CH;0 45 
H CH;0 CH;0 H 29 
H . CH;0 H 24 
C:H;O H H C:H;0 10 
CH; CH;0 CH; CH; CH;0 9 
CH; H CH; H CH; 9 
H C:Hs H C:Hs 5 


* 10 mM concentration of phenethylamines in reaction mixture. 


t Reaction mixture: 200 mg. brain; sodium pyruvate (.02 M); balanced salt solution to 3.0 ml.; pH 7.35, 37.5°C. 


for 1 hour. 
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TABLE 5.—Errect or CERTAIN ANALOGS OF PHENETHYLAMINES ON BRAIN ALKALINE PHOSPHATASE ACTIVITY 


AND PyRUVATE UTILIZATION 


Alkaline Pyruvate 
Phosphatase Utilization 


Comp. No. Compound* 

(control = 100) 
1 benzylamine 78 81 
2 phenethylamine dae 72 
3 phenylisopropylamine ( Dexedrine) 95 71 
4 N , N-dimethy]phenethylamine 106 88 
5 N-methy]phenylisopropylamine 100 71 
6 N-methylcyclohexylisopropylamine (Benzedrex) 101 24 
7 N-methylphenylisobutylamine (Wyamine) 117 61 
oe benzoic acid 103 101 
9 phenylacetic acid : 103 95 
10 benzamide 98 78 
11 ~ phenylacetamide 104 71 
12 4-hydroxyphenethylamine _ 87 76 
13 4-hydroxycyclohexylethylamine 86 53 
14 4-methoxybenzylamine 66 75 
15 4-methoxyphenylisopropylamine 74 61 
16 3-amino-1-(4 methoxypheny]) butane 63 27 
17 N-benzy]-4-methoxyphenylisopropylamine 110 8 
18 4-hydroxy-3-methoxyphenethylamine 88 76 
19 4-hydroxy-3-methoxycyclohexylethylamine 96 70 
20 3 ,4-dimethoxyphenethylamine 90 61 
21 3 ,4-dimethoxyphenylisopropylamine 96 56 
22 N-benzy]-3 ,4-dimethoxyphenylisopropylamine 97 11 
23 N, N-dimethy]-3 ,4-dimethoxyphenethylamine 92 — 
24 3 ,4-dimethoxyphenylacetic acid 107 102 
25 3 ,4-dimethoxyphenylacetamide 104 78 
26 3,4, 5-trimethoxyphenethylamine 97 58 
27 3,4, 5-trimethoxyphenylisopropylamine 101 50 
28 N-methyl-3 ,4, 5-trimethoxyphenethylamine 105 64 
29 N, N-dimethyl-3 , 4, 5-trimethoxyphenethylamine 102 — 
30 3,4,5-trimethoxybenzoic acid 104 74 
31 3,4,5-trimethoxyb id 104 51 
32 2 ,4,6-trimethoxyphenethylamine 88 47 
33 2,4,6-trimethoxyphenylisopropylamine 90 28 
34 2,4,6-trimethylphenethylamine 46 9 
35 2,4,6-trimethylphenylacetic acid 101 72 
36 2,4,6-trimethylphenylacetamide 114 49 
37 N, N-diethyl-2 ,4,6-trimethylphenylacetamide 104 36 


Reaction mixtures as described in tables 3 and 4. 
* 10 mM concentration in reaction mixture. 


of the substituent group as follows: CH;> as shown in table 4. First, the number of sub- 


C.H,O > C.H; > CH;0. stituents on the ring was a more significant 
ee factor in determining enzyme effect: in general, 

Pyruvate utilization and substituted increasing the number of substitutions caused 
phenethylamines increased inhibition. And second, as can be 


The same compounds had strikingly different seen from an examination of the 3,4,5-substi- 
effects on the “pyruvate utilization” system tuted compounds, the nature of the substituent 
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had a great influence. Replacing a hydroxy by 
a methoxy group increased inhibitory action, 
with still further inhibition brought about by 
ethoxy substitution. In the penta-substituted 
compounds, substitution of methyl groups for 
methoxy groups greatly increased inhibition. 

The 2,4,6-substituted compounds were 
strong inhibitors of this enzyme system, as 
well as the AP system. 


Mescaline analogs and enzyme activity 


Table 5 shows the action of a series of side 
chain, N-substituted and -ring analogs of mes- 
caline on AP activity and pyruvate utilization. 
Certain generalizations can be made about the 
effect of such variations in structure on enzyme 
activity. 

Increasing the length of the side chain as seen 
by examining compounds 1, 2, and 3; 14 and 
15; 20 and 21; 26 and 27; 32 and 33 caused a 
lessening of inhibition of AP activity, but in- 
creased the inhibition of pyruvate utilization. 
Saturation of the benzene ring (seen by com- 
paring compounds 5 and 6; 12 and 13; 18 and 
19) had no significant effect on AP activity but 
did cause increased inhibition of the pyruvate 
system. N-methyl substitution (comparison of 
compounds 2 and 4; 3 and 5; 20 and 23; 26, 
28 and 29) decreased the inhibitory effects of 
the amines on both enzyme systems, although 
in some cases only slightly. N-benzyl substitu- 
tion in. one case (comparing compounds 15 and 
17) markedly decreased inhibition of AP ac- 
tivity, whereas no effect was observed in an- 
other case where the primary amine was not 
an inhibitor (comparing compounds 21 and 
22). However, both these N-benzylated com- 
pounds strikingly increased the inhibition of 
the pyruvate system. ‘ 

Several amides can be compared to their 
corresponding primary amines (compounds 1 
and 10; 2 and 11; 20 and 25; 34 and 36). In 
the AP study, the amides were consistently 
less inhibitory than their corresponding amines, 
whereas the effects on the pyruvate system 
varied. In general the carboxyl derivatives 
were without effect on phosphatase but some 
depressed pyruvate utilization. 


Other neuropharmacological agents 
and enzyme activity 


A selection of psychotomimetic drugs, cer- 
tain of their analogs, and several tranquilizers 


TABLE 6.—Errect oF PsYCHOTOMIMETIC Cox- 
POUNDS, TRANQUILIZERS AND CERTAIN ANALOGS 
ON PREPARATIONS OF BRAIN ALKALINE PHOs- 
PHATASE 


Enzyme Activity 
(10 mM) 

(control = 100) 

3,4, 5-trimethoxyphenylisopro- 

3 ,4-dimethoxyphenethylamine. . 8&4 89 

130 103 


Reaction mixture as described in table 1, using 
glycine (.05 M) as buffer. : 


were studied for their effects on enzyme activ- 
ity with results summarized in tables 6 and 7. 

Two types of enzyme preparation were 
used in the AP study (table 6): one, a super- 
natant from a water homogenate of brain 
which had been allowed to settle for 3 hours 
in the cold; the other, a purified preparation 
of the enzyme referred to previously. 

Using the first preparation of AP, mescaline 
and two of its analogs were mildly inhibitory. 
The lysergic acid derivatives, bufotenin, and 
the tranquilizers all showed activation of the 
enzyme with bufotenin exerting the strongest 
effect. Comparing these results with those 
obtained using the purified preparation of 
AP, it can be seen that the relative effect of 
these compounds was essentially the same, 
although the absolute values changed. Using 
the purified preparation, activation effects 
were reduced, and there was an increased in- 
hibition due to serotonin. 

A different pattern of effects appeared in the 
dehydrogenase studies (table 7). Mescaline 
and its analogs were slight stimulators of 
LDH. d-LSD-25 had no effect on this enzyme 
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TABLE 7.—Errect or Com- 
POUNDS, TRANQUILIZERS AND CERTAIN ANALOGS ON 
LACTIC AND MALIC DEHYDROGENASE ACTIVITY 


¥ Lactic* Malict 
Dehydrogenase | Dehydrogenase 
Conc. \Enzyme Conc. nzyme 
Comper jactivity activity 
trol 
ee 10 105 | 10 89 
3,4, 5-trimethoxyphen- 
ylisopropylamine..... 10 104 | 10 85 
3 ,4-dimethoxyphen- 
ethylamine.......... 10 104 | 10 97 
10 110 | 10 95 
0-00 0.1 85 | 0.1 | 108 
0.1 | 104; 0.1 | 112 
SES 5 100 1 94 
5 81 1 94 
0.1} 102 | 0.1 | 10 
0.1 90 | 0.1) 102 
Chlorpromazine........ 0.1} 102 | 0.1 93 
0.1 9 | 0.1 99 
0.1 | 107 — — 


* Reaction mixture: sodium lactate (0.2 M); glycine 
(0.1 M); DPN (1 mM); pH 9.2; 12.5 c.mm. of 0.5% 
brain homogenate; 1.0 ml. volume; 25°C. 

t Reaction mixture: potassium malate (0.2 M); 
glycine (0.1 M); DPN (2 mM); pH 10.2; 12.0 c.mm. of 
0.25% brain homogenate; 1.0 ml. volume; 25°C. 


while its psychotomimetically inactive |-isomer 
(11) caused inhibition. The serotonin-bufotenin 
relationship was the reverse of that seen with 
AP; bufotenin was an inhibitor of LDH while 
serotonin had no effect. Of the tranquilizers, 
reserpine exerted a slight inhibition while the 
others had practically no effect. 

On the enzyme MDH, mescaline and its 
analogs had much the same inhibitory effect 
as on AP, with the most pronounced inhibition 
being shown by the isopropylamine analog. 
The lysergic acid derivatives were slight acti- 
vators; serotonin and bufotenin had essentially 
no effect; and the tranquilizers, with the possi- 
ble exception of chlorpromazine, showed no 
effect or a slight activation. 


DISCUSSION 


In the interpretation of data of the type 
presented here it is necessary to mention cer- 


tain limitations in the method. The variability 
in activity of AP in tissue homogenates is well 
known and may be ascribed, at least partly, 
to the effects of naturally occurring inhibitors 
(15). It may be that the activation of this en- 
zyme by tranquilizing agents is due to their 
action in overcoming such inhibitors. Less 
variability is observed in the dehydrogenase ~ 
studies, due perhaps to the fact that a more 
dilute enzyme preparation is employed, mate- 
rially diminishing the concentration of in- 
hibitors. Specifically, the amounts of brain 
tissue per ml. of reaction mixture for each of 
the enzymes measured are as follows: AP, 2.6 
mg.; LDH, 0.62 mg.; MDH, 0.29 mg. 

It must be emphasized that relatively high 
concentrations of powerful drugs had to be 
used in certain instances to obtain significant 
effects on the enzymes studied. Such concen- 
trations cannot be related to the im vivo state, 
however, since nothing is known about the 
concentration of a drug at enzyme sites in an 
intact cell. 

Of the results reported in table 6, the activa- 
tion effects of the tranquilizers as a group, and 
of bufotenin, are regarded as especially sig- 
nificant. Such activations are measurable in 
the presence of magnesium and AMP, both of 
which increase the activity of the enzyme. It 
has also been reported that AP activity is in- 
creased by phosphorylated vitamin D, (18), 
a finding which could not be confirmed with 
ester synthesized here. 

The LDH enzyme System is relatively re- 
sistant to any of the compounds tested, sug 
gesting that anaerobic cycles may be of little 
significance for this research. In contrast, the 
pyruvate utilization system was quite sensitive 
to the influence of the compounds tested, bear- 
ing out the findings of Quastel and Wheatley 
(14) and Schueler (16). It seems more likely 
that the psychotomimetic drugs exert their 
influence on aerobic systems and on phosphate 
metabolism. 

The differential effects of the phenethyl- 
amines and their analogs on alkaline phos- 
phatase and pyruvate utilization support the 
idea that an antagonist to mescaline might be 
found through enzyme studies of this type. 


SUMMARY 


In a study of mescaline and chemically re- 
lated compounds, a series of nineteen phen- 
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ethylamines and thirty closely related analogs 
were found-to exert strikingly differential 
effects on alkaline phosphatase activity and 
on pyruvate utilization in brain tissue prepa- 
rations. In addition, ten other compounds of 
neuropharmacological interest were tested for 
their influence on alkaline phosphatase and 
on lactic and malic dehydrogenase. Bufotenin 
and the tranquilizers significantly increased 
phosphatase activity. The lactic and malic 
_ dehydrogenase systems were relatively re- 
sistant to the compounds tested. 

The influence of the mescaline analogs on 
enzyme activity has been analyzed in terms 
of the structural configurations of these com- 
pounds. 


The authors wish to acknowledge the generous sup- 
ply of compounds provided as follows: bufotenin and 
serotonin creatinine sulfate from Dr. M. E. Speeter, 
The Upjohn Co.; d- and ]-LSD-25 and LAE-32 from 
Dr. Kenneth Ericson, Sandoz Pharmaceuticals; 3,4- 
diethoxy-5-methoxyphenethylamine, 2,4, 5- trimethyl- 
3 and 3-methoxyphen- 
ethylamine from Dr. P. Hey, Dept. of Pharmacology, 
University of Leeds, England; N-methyl-3,4, 5-tri- 
methoxyphenethylamine from Dr. L. A. Woods, Dept. 
of Pharmacology, University of Michigan Medical 
School; Dexedrine, Benzedrex, 4-methoxyphenyliso- 
propylamine, 3-amino-1-(4-methoxypheny]) butane, 
N-benzyl-4-methoxyphenylisopropylamine, 3,4-dim- 
ethoxyphenylisopropylamine, N-benzyl]-3,4-dimetho- 
xylphenylisopropylamine and chlorpromazine from 
Dr. Alfred R. Maass, Smith, Kline and French 
Laboratories; Wyamine and Equanil from Dr. W. F. 
Bruce, Wyeth Institute for Medical Research; reser- 
pine from Dr. A. J. Plummer, Ciba Pharmaceutical 
Products; Frenquel and Meratran from Dr. Barbara 
Brown, The Wm. S. Merrill Company. 
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PSYCHOPHYSIOLOGICAL STUDIES ON SCHIZOPHRENIC PATIENTS 


The Effects of Cortisone Administration and Withdrawal upon Behavior, 
Serum 17-Hydroxycorticosteroids, Critical Flicker Frequency 
and Electroencephalographic Tracings'. 


LINCOLN D. CLARK, M.D.? AnD KRISTEN EIK-NES, M.D; 


INTRODUCTION 


A satisfactory explanation of the mental 
disturbances which may be associated with 
ACTH and cortisone administration has not 
yet been achieved although many studies bear- 
ing directly or indirectly upon this problem 
have been reported. A review of the literature 
in this field has been carried out by Quarton 
et al. (13). Cortisone psychoses are of much 
theoretical interest because of their close re- 
semblance to schizo-affective psychosis of 
spontaneous origin. The fact that they persist 
for weeks or even months after cortisone has 
been stopped and are precipitated by steroids 
comparable to those secreted by the adrenal 
cortex sets these psychoses apart from the 
usual drug-induced mental disorders. 

A reasonable, but very general, hypothesis 
is that such mental distrubances are the result 
of a specific alteration in function of the brain. 
Unfortunately, there are very few means for 
studying the activity of the nervous system in 
intact human subjects. The methods used in 
the studies consisted of clinical observations 
on mental status and behavior, critical flicker 
frequency, and electroencephelogramts with 
cortical analyzer. 

Work in this field has also been handicapped 
by the inadequacy of methods for measuring 
adrenocortical activity or metabolic processes 
which might be co-variant with the nervous 
system disturbance. This situation has been 
improved by the development of techniques 
for quantitative determination of plasma 17- 
hydroxycorticosteroids (8, 9, 12). Using such 
methods, Bliss ef al. (1, 2, 3, 4) found that the 
basal levels of plasma 17-hydroxycortico- 
steroids and the adrenocortical response to 
stress and ACTH administration were essen- 
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| tially the same in normal subjects and schizo- 


phrenic patients. 

Reported studies on the physiological as- 
pects of cortisone psychosis have been limited 
to the usual indirect measurements of the 
effects of cortisone on adrenocortical function 
and tissue metabolism (6, 7). These methods 
have failed to reveal abnormalities which 
correlate consistently with the occurrence of 


-mental disorders during cortisone treatment. 


Metabolic studies of cortisone psychosis have 
also been hindered by our inability to predict 
the development of this complication and the 
relative infrequency with which it appears in 
patients on steroid therapy. The mental effects 
of cortisone are about as unpredictable in 
schizophrenics as they are in mentally normal 
patients (11). 

The work to be reported in this paper 
started out as a simple pilot study of the effects 
cortisone administration might have upon 
critical flicker frequency (CFF). Significant 
changes in CFF did not occur while the pa- 
tients were on cortisone, but it was found, 
unexpectedly, that a decrement in CFF oc- 
curred during cortisone withdrawal. It was 
felt that this might reflect adrenal suppression 
secondary to cortisone. Accordingly, an experi- 
ment was designed to see if this phenomenon 
could be reproduced and if cross-correlations 
existed between CFF, EEG, and serum 
steroid levels. An unexpected investigative 
opportunity occurred in the course of this 
study when one of the patients developed a 
serious aggravation of his mental illness while 
on cortisone. The mental disturbance was 
paralleled by anomalous serum sterdid findings 
which will be subsequently discussed. 


SUMMARY OF STUDIES 
Initial pilot study 


1. Hypothesis. Significant changes in CFF 
might occur in subjects treated with cortisone. 
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2. Method. After a 10-day baseline period, 4 
cooperative schizophrenic patients, aged 37-42, 
without physical disease, were given 50 mg. 
cortisone q.i.d. for 10 days. The cortisone was 
then withdrawn at the rate of 50 mg. per day 
for 2 days and then at 25 mg. per day until 
total withdrawal had been achieved. Repeated 
determinations of CFF were carried out during 
the study. 

3. Results. (a) No major changes in the 
mental state of the subjects were observed 
during the experimental period. (b) No signi- 
ficant changes in CFF occurred during the 
administration of 200 mg. of cortisone per day. 


Fic. 1. Serum levels of 17-hydroxycorticosteroids 
before, during, and after oral administration of corti- 


sone. ‘su bject 1 2----- , Subject -, 
Subject -, Subject 5— 

Subjects 1-4 were given 200 . cortisone per day 
in divided doses for 20 days; last dose of 50 
mg. was given at 4:00 p.m. on the 20th day. — 
5 received 200 mg. cortisone per day for 11 da 
treatment on days 12-14, and 150, 150, 120, 1 
100 mg. per day consecutively for the sn Fv Te 
the 

CFF was determined during the control period; on 
the 5th, 13th, and 18th days on cortisone; an 6, 12, 36 
and 48 hours after withdrawal. EEG’s were carri 
out during the control period; on the 18th day of cor- 
tisone; and in the period 24-36 hours after wi wal. 


(c) CFF determinations carried out on the 
seventh day of withdrawal, after the subjects 
had received a single dose of 25 mg., showed a 
consistently downward trend of 1.5-2.0 cycles 
per sec. in all cases. These changes were signifi- 
cant at the 0.01 level in 3 subjects and at the 
0.05 level in the fourth. These suggestive, 
incidental findings were the stimulus for a 
second more systematic study. 


Second experiment 
1. Hypotheses. (a) A decrease in CFF occurs 
following cortisone withdrawal, (b) that CFF 


impairment might be paralleled by changes 
in the EEG, (c) that these neurophysiological 
phenomena may be related to a period of 
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adrenal hypofunction following abrupt corti- 
sone withdrawal, (d) that such adrenal sup- 
pression would be evidenced by serial 
determinations of blood levels of 17-hydroxy 
corticosteroids. 

2. Methods. (a) After a baseline period of 20 
days, 5 cooperative schizophrenic patients, 
aged 23-38, were given 50 mg. cortisone at 
precisely 8:00 a.m., 12:00 noon, 4:00 p.m., 
and 8:00 p.m. each day for 20 days. The last 
dose was given at 4:00 p.m. of the 20th day. 
With the exception of one sample drawn at 
3:30 a.m., 111% hours after the last dose, blood 
for the determination of 17-hydroxycorticos- 
teroids was drawn at 3:30 p.m. each day. 
Constant times of cortisone administration 
and of blood drawing were maintained in an 
effort_to control variability which could be 
introduced either by the rate of elimination of 
exogenous steroids or diurnal variations in 
adrenocortical function (11). (b) CFF and 
EEG (with cortical analyzer) studies were 
carried out throughout the experiment at 
times noted in the legend of figure 1. They were 
done at approximately the same time of day 
on each occasion. (c) Dietary sodium was 
restricted to approximately 800 mg. per day 
during cortisone administration.-A normal diet 
was given during the withdrawal period. 
Serum sodium, chloride, potassium, and fasting 
blood sugar levels were obtained at intervals 
throughout the study as a routine precaution. 

3. Results. The experimental design and the 
findings on 5 subjects are shown in figure 1. 
CFF and EEG studies were completed in 4 
subjects. As in the pilot study, significant 
changes did not occur in CFF during cortisone 
administration; however, in contrast to the 
previous study, decrements in CFF significant 
at the 0.05 level occurred during cortisone 
withdrawal in only 2 of 4 subjects. EEG’s, 
analyzed for average frequency, dominant 
frequency, alpha incidence, alpha amplitude, 
and response to photic driving, showed no 
significant changes throughout the study. This 
includes the period 24 hours after withdrawal 
of cortisone when serum steroids had fallen to 
very low levels. Serum sodium, chloride, 
potassium, and fasting blood sugars when 
determined during the experiment were found 
to be within normal limits. 

Serious deterioration of the mental state and 
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behavior of subject 5-precluded completion of 
the CFF and EEG studies. Concern about his 
mental state led the investigators to reduce his 
cortisone dosage prior to the 20th day. These 
dosage changes are described in the legend of 
figure 1. On the 14th day of cortisone, subject 
5, who had previously been communicative, 
cooperative, and quiet, showed a peculiar 
hesitancy of speech, was very withdrawn, 
appeared frightened, and was almost mute. 
He admitted no physical distress other than 
some feeling of discomfort in the frontal por- 
tion of his head. The following day he was 
completely mute and immobile except for 
chewing movements of his jaw and periodic 
shaking of his arms. He would not eat. Cerea 


flexibilitas was present. Slight improvement 


appeared 3 days after cessation of cortisone 
treatment. Two weeks later, however, he was 
still mute, very withdrawn, and underactive, 
but did eat with encouragement. He returned 
to his usual behavior about 6 weeks after stop- 
ping cortisone. There was no past history of 
catatonic stupor or episodes similar to that 
observed on this occasion. Serum sodium, 
potassium, and chloride levels were within 
normal limits when determined on the first 
three days of this relapse and at weekly inter- 
vals thereafter. Significant changes in mental 
state did not occur in the other four subjects. 
It was of considerable interest to find that 
the serum steroid values in subject 5, as 
shown in figure 1, did not follow the pattern 
of the other subjects. The most surprising 
difference was the failure of his steroid levels 
to fall during the withdrawal period. His level 
on the second day was higher than those of the 
other subjects, but it is doubtful if any signifi- 
cance can be attached to this single determina- 
tion. During the remainder of the cortisone 
period, his levels were in a range comparable 
to the others. However, it should be noted that 
his dose preceding the 3:30 p.m. blood samples 
on the 17th and 20th days had been 25 rather 
than 50 mg. ; 


Further studies on subject no. 5 


In view of the unusual serum steroid pattern 
of this subject, it was decided to carry out 
further studies of his adrenal function when 
he had returned to his usual mental state. A 
Standard ACTH test was done (10). Two 
weeks later a compound F tolerance test was 


TABLE 1 
Serum 
17-OH 
Steroids, 
/100 Ml. 
ACTH Test Control 13.9 
ist hour during infu- 30.0 
sion of ACTH 
2nd hour during infu- 36.0 
sion of ACTH 
4th hour during infu- 39.0 
sion of ACTH 
Compound F Control 18.4 
Test 30 minutes after cpd. F| 100.0 
1 hour after cpd. F 69.0 
2 hours after cpd. F 50.0 
4 hours after cpd. F | 27.0 
6 hours after cpd. F - 14.0 


Serum levels of 17 -hydroxycorticésteroids in sub- 
ject 5 during a 6-hour intravenous ACTH infusion 
and following the intravenous administration of 
compound F. 
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Fic. 2. Serum levels of 17-hydroxycorticosteroids 
subject 5 before, during, and after oral administra- 
tion of 200 mg. cortisone daily for 20 days. 


carried out (5). The results obtained fall 
within the normal range (cf. table 1). 

Two weeks after the compound F tolerance 
test, subject 5 was again given 200 mg. of 
cortisone daily for 20 days (figure 2). The 
primary interest was in his steroid response to 
abrupt cortisone deprivation. The results of 
this second cortisone experiment (cf. figure 2) 
were again of interest. While his steroid levels 
did fall more after cortisone withdrawal than 
in the previous study, they did not run below 
his control levels. 


Discussion and summary 


It has been demonstrated by serial deter- 
minations of 17-hydroxycorticosteroids that in 
4 out of 5 subjects treated for 20 days with 
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cortisone a marked decrease in serum levels 
occurred following abrupt withdrawal of the 

. This was evident in samples drawn 11.5, 
23.5, and 47.5 hours following the last dose of 
cortisone. 

CFF did not change significantly during 
cortisone administration. There was, however, 
a consistent downward trend in CFF in the 4 
cases studied during the period 12-48 hours 
after cortisone withdrawal. This decrement 
was significant at the .05 level in two cases. 
Electroencephalograms showed no change in 
the subjects studied during either cortisone 
administration or 48 hours after abrupt with- 
drawal. The findings suggest that serum 17- 
hydroxycorticosteroid levels under the experi- 
mental conditions described can fluctuate 
within a wide range without being associated 
with significant EEG changes. It should be 
emphasized, however, that the cortisone- 
induced hypoadrenalism lasted only 12 to 48 
hours and was probably so rapidly compen- 
sated that the secondary metabolic effects 
responsible for EEG abnormalities such as 
occur in Addison’s disease (14) could not 
develop. 

-One subject (no. 5) has been described whose 
mental state became seriously worse during 
cortisone administration. It was coincidentally 
observed that his serum steroid levels failed to 
fall during the 48 hours following abrupt corti- 
sone withdrawal. It is not possible to know 
whether this relapse in mental status was 
etiologically related to the effects of cortisone 
and might therefore be regarded as comparable 
to “‘cortisone psychosis”, or whether it was 
occasioned by some coincidental, undetected 
psychodynamic circumstances during the study. 

In either event, the anomalous response of 
this subject to cortisone administration is of 
interest, but at the present time only specu- 
lative explanations can be offered. One is that 
a severe mental disturbance, cortisone-induced 
or spontaneous, may constitute sufficient 
“stress” to preclude the depression in adreno- 
cortical function which is normally induced by 
adrenal steroid administration. This in turn 
suggests the presence of an emergency mecha- 
nism, presumably involving the hypothalamic- 
pituitary-adrenal system, which can supersede 
the usual compensatory process by which 
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adrenal suppression occurs in response to 
exogenous steroids. Another hypothesis is that 
the anomalous steroid response seen in this 
subject indicates either an abnormality in a 
pituitary-adrenal or adrenal system concerned 
with regulation of adrenal output or an acute 
change in metabolism of steroids with a 17 ,2!- 
dihydroxy-20 keto sidechain. Such abnorma|- 
ities could be etiologically related to the occur- 
rence of a cortisone psychosis. 


Grateful acknowledgment is given to Dr. Kenneth 
Kooi, Assistant Professor of Psychiatry (Neurology ), 
University of Utah, for the electroencephalographic 
studies reported in this paper; to Mr. Reed Boswe'l, 
Clinical Psychology Trainee, University of Utah, for 
carrying out the many CFF determinations; and par- 
ticularly to Dr. Leo T. Samuels, Chairman and Heal, 
Department of Biochemistry, University of Utah, for 
his advice and encouragement to this inter-disciplina: y 
project. 
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ARE THE FIRST BORN MORE SUSCEPTIBLE TO FUNCTIONAL 
MENTAL DISEASES? 


ARUN KUMAR RAYCHAUDHURI, M.B., MSc. 


Recently many studies have been made to 
determine whether the order of birth’? of a 
child among his brothers and sisters can have 
any effective influence on his future mental 
growth and development, or his future sus- 
ceptibility to mental aberration or anomalies. 
As early as 1874 Galton (8), in his studies of 
English men of science, their nature and 
nurture, was supposed to have shown that 
the first born is specially gifted. Similar 
studies in the field of birth order and in- 
telligence, birth order and delinquency, birth 
order and language development, birth order 
and emotionality were also made with objec- 
tive references by Gini (10), Havelock (13), 
Jones (16), Goring (12), Dugadale (7), Stern 
and Stern (23), Goodenough (11), and others. 

The studies of Brousseau and Brainerd (3) 
and Vander Scheer (27) on mongolism or the 
earlier studies of Mitchell (18), Down (6) 
(1887), and others are more or less subjective. 
They depended for their conclusions on simple 
observational findings or clinical data. In 
recent. times, objective studies of birth order 
in its relation to mental attainments and 
mental defects were made, depending on 
L.Q., C.I. and other statistical procedures. Of 
these, the most important pioneering works 
were done by Dayton (5), Arthur (2), Pear- 
son (19), Terman (25), Thurstone (26), Cattel 
(4), and Hsiao (14). Unfortunately the find- 
ings of these ‘researches are not decisive. 
Some placed the first born to a superior posi- 
tion, others the last born, and there were 
many who got zero correlation between the 
birth order and mental development. 

From the above studies, naturally our in- 
terest was drawn to a similar investigation to 
determine whether there is any relation be- 
tween the birth order and mentally malad- 


1 From Govt. College of Physical Education, West 
Bengal, Narkeldanga, Calcutta 11, India, 30 Ram- 
krisna Samadhi Road, Calcutta 11. 

2? We have assigned here birth number on the basis 
of all children born, including the still births; of course, 
we have to leave out the abortions, miscarriages, etc., 
as the reliable data on them are not obtainable. 
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justed personalities as observed in two of our 
mental clinics at the Lumbini Park and R. G. 
Kar Medical College. For this purpose, we 
made a study of about two thousand cases. Of 
this total number of cases, the full heredity 
and birth order could be traced only in fifteen 
hundred cases; in other cases due to circum- 
stances beyond our control, the full heredity 
history and the birth order of the patients 
could not be traced. 

This number of mentally maladjusted 
persons, when arranged according to their 
birth order, stands as in table 1. From this 
table, the incidence of functional mental dis- 
eases seems to follow a descending order in 
relation to the birth order, i.e., the more we 
go down in the scale of birth order, the lesser 
the number and percentages of siblings appear 
to be susceptible to the functional mental 
maladjustments; but it is only a table of raw 
data and thus can never form a sure guide for 
our purpose. To obviate any possible error in 
our forming a true notion, side by side with 
table 1 of observed data, we have taken an 
ideal comparative table, based on statistical 
probability expectation. This ideal expecta- 
tion table depends on the simple knowledge 
that in diseased families of one sib size, the 
first born are naturally all diseased, so in one 
sib size families 100 per cent are first borns 
and all are equally susceptible. In families of 
two sib size, 50 per cent of each of the sib- 
lings, i.e., first or second borns, are equally 
susceptible. Similarly in 3 sib size families 
each sibling is 33.3 per cent susceptible, in 4 
sib size 25 per cent, in 5 sib size 20 per cent, 
and so on. 

- Thus table 2 (with the calculated statis- 
tically expected number of cases) for each sib 
size family stands as shown. 

If a comparison is made of the percentages 
of actually diseased with the statistically cal- 
culated expected cases, we find that only in 
the birth orders, namely of the first, third 
and tenth, does the actual exceed the statis- 
tically expected number. Thus apparently the 
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first, the third and the tenth borns seem to be 
more susceptible to functional mental dis- 
eases aS observed in our series of cases (table 
3). But we know that the expected per- 
centages have a standard range of variation or 
normal limit of variation which can be cal- 
culated by the formula 


vere" Normal range of variation as expressed 


— P) 
N 


in percentage (9) 
Where Q = 1 — P. 


where P = percentage of time the given 
birth order occurs; Q = 1 — P; N = number 
of total cases. 

We have percentage of particular data 
+c, = the normal limits of variation of the 
statistically determined susceptibility of spe- 
cific birth order to functional mental diseases. 
We have op, = 1.1; op, = 0.9; op,, = 0.8: 

SoFavi = First borns’ normal variation 
limit as calculated by the above formula is 
1) 

Thavi = Third borns’ normal variation 
limit as calculated by the above formula is 

Tenavi = Tenth borns’ normal variation 
limit as calculated by the above formula is 
3) 

From the above, we find that excepting in 
the case of the first borns, the normal varia- 
tion limits of the third and the tenth borns 
cover the actual excessive cases that we have 
observed at those two levels. So they (the 
third borns and the tenth borns) do not 


TABLE 1 
Birth Order Each Level | Each Level 
of Birth of Birth 
Second born............ 293 19.0 
262 17.0 
1 9.0 
5.0 
Seventh born........... 3.0 
24 1.6 
25 1.6 
16 1.0 
| 1,500 


TABLE 2 
Actual 
Statistically Calculated 
Family of Different | Families| Number of Cases at 
at ws Each Birth Order 
el 
Sib number 1...... 79 | First born 388.7 
Sib number 2...... 127 | Second born 309.7 
Sib number 3...... 172 | Third born 246.2 
Sib number 4...... 204 | Fourth born 188.9 
Sib number 5...... 235 | Fifth born 137.9 
Sib number 6...... 177 | Sixth born 90.0 
Sib number 7...... 153 | Seventh born 61.4 
Sib number 8...... 123 | Eighth born 39.4 
Sib number 9...... 96 | Ninth born 24.0 
Sib number 10..... 134 | Tenth born 13.4 
Total families... .| 1,500 
TABLE 3 
meen Onder “Level of Birth | at Each Level of 
Order Birth Order 
*First born....... 445 (29.6%) | 388.7 (26%) 
Second born. .... 293 (19.0%) | 309.7 (20%) 
*Third born...... 262 (17.0%) | 246.2 (16.4%) 
Fourth born. .... 176 (11.7%) | 188.9 (12.6%) 
Fifth born....... 136 (9.0%) 137.9 (9.2%) 
Sixth born....... 76 (5.0%) 90.0 (6.0%) 
Seventh born....| 47 (3.0%) 61.4 (4.1%) 
Eighth born..... 24 (1.6%) 39.4 (2.6%) 
Ninth born...... 25 (1.6%) 24.0 (1.6%) 
*Tenth born...... 16 (1.0%) 13.4 (0.9%) 


significantly surpass the normal variation 
limits. Thus by statistical calculations, we 
find that in our series of observed cases only 
the first borns exceed the normal variation 
limit; as such the first borns only should be 
considered to be more susceptible to func- 
tional mental diseases in our series of cases. 
In this connection, it will be interesting to 
note that similar excess of the first borns was 
also observed by Goring (12) among English 
criminals, by Still (24) among certain types 
of diseases, and by Pearson (19) among the 
handicapped. 

Naturally, we are confronted, at once, with 
the question—why is the greater selective sus- 
ceptibility of the first borns? On a superficial 
analysis, it may appear that this greater sus- 
ceptibility is more apparent than real and 
that it is due to a natural surplus of the first 
borns in the general population, due to the 
following reasons: 
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1) Birth control among the population 
limits the later borns. But as the maximum 
number of our recorded cases were born 20 
to 30 years before, this factor cannot be con- 
sidered of much importance since at that 
period birth control was not practiced at all in 
India. Also birth control is practiced in India 
even now only by a selected few; therefore it 
could not be of much importance in our 
study. 

2) We know that whenever the general 
birth rate of a place is diminishing, the per- 
centage of the firsts in any age level will 
appear higher. But as the census reports in 
India show that the birth rates for the two 
censuses (1931 and 1941) which concern our 
data were in the increase (the rate for 1931 
was +10.6 per cent; for 1941 was +15 per 
cent), the question of diminishing birth rate 
and its influence cannot arise. 

3) In many cases it is quite possible that 
we have not been able to eliminate the ef- 
fects of incomplete families. It is obvious 
that later borns are more numerous only in 
complete families. It is not possible for us to 
foresee how many more children will be added 
to the family afterwards. This has naturally 
given a. spurious weightage to the earlier 
borns. In answer to this, one can only add 
that to counteract this effect there is the na- 
tural factor of a much higher death rate, at a 
very early age, among the first borns; there- 


fore many of the first-borns who may have 


added to our existing case numbers died 
before they showed any manifestation of the 

4) Lastly, in the incomplete families, as 
well as in all other families, it may be pointed 
out that we have longer periods and greater 
opportunity of observing the defects that are 
developing in the first borns. But the fact 
stands out that in our case records the first 
borns are in no way significantly older in age 
than other observed cases. 

Thus we find that the greater susceptibility 
of the first borns is not spurious but real. In 
the following pages there is a discussion to see 
whether there is any possible reason for this 
greater susceptibility of the first born. This 
analytical study has been made under the 
following heads: 
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HEREDITY INFLUENCE 


Heredity is really a limitation put on a 
person by nature, beyond which he or she 
cannot go. Unfortunately in connection with 
any study of mental inheritance, there arise 
some inherent difficulties because so far as the 
physical personality is concerned, we can 
easily dissect it out into several independent 
units or clear-cut characterestics, e.g., hair 
color, facial contour, stature, eye color, etc. 
So far as the mind is concerned, it becomes 
pretty difficult to analyze out its constituent 
units. For example, even with our intensive 
studies and works on intelligence, we do not 
know whether intelligence itself is a unitary 
substance, or if it is a complex of few units. As 
a matter of fact, all that we can know about 
the mind is learned only through its func- 
tions, that is, the mind can be studied only 
from the functional standpoint. Its physical 
as well as physiological correlates are either 
unknown or only known vaguely or partially. 
Unfortunately all that we know about in- 
heritance is in relation to the structure. 
Though the function is only an expression of 
structure, yet the same structure can give 
rise to quite different types of function; so 
unless and until we find definite physical cor- 
relates of mental functions, there remains a 
primary and fundamental difficulty in the 
study of mental inheritance. 

In spite of this difficulty, there has been 
extensive work done in the field of mental 
inheritance since Mendel. The physical basis 
of mental and physical character traits of the 
progeny is found to lie dormant in the pa- 
rental gonadic chromosomes and their genes. 
All that we know about these chromosomes 
and genes, that are relevant to this paper, are 
as follows: 

1) The gene-beaded chromosomes are sup- 
posed to be the bearers of the character 
traits for the future generation. These are not 
only the magic-script which are just going to 
be revealed in the life of the offspring, but 
they are also the executive which will help 
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in the manifestations of all these potential 
and latent characters that may lie dormant in 
the progeny. 

Biologists have shown that at a very early 
period of fetal development, the germinal 
cells are separated out and remain completely 
isolated from the main mass of somatic or 
body cells. The germ cells remain almost 
rigidly constant in their character, unin- 
fluenced by any of the subsequent changes 
that may take place in the surrounding 
somatic cells. 

Doubt has recently been thrown on* the 
theory of structural constancy of gene-beaded 
chromosomes by Schrédinger (21), the famous 
physicist-philosopher. In his pamphlet ‘What 
is life’, Schrédinger quite rationally ob- 
serves that real physical structural con- 
stancy is not possible in the physical world; 
its nearest approximation is possible only in 
statistical or probability constancy of struc- 
ture. However, statistical constancy which 
presupposes the congregation of a large num- 
ber of atoms is not possible where we are 
dealing with the incredibly small group of 
atoms, as in the genes. How then do the genes 
play such a constant and dominating role in 
the -very orderly and lawful events of bio- 
logical transmission of parental characters? 
The question was raised by Schrédinger, and 
the answer was also suggested by him. He 
says that from the facts of biological laws of 
hereditary transmission, we shall assume that 
the structure of a_gene is to be, for all prac- 
tical purposes, that of a large molecule. This 
molecule, further, is regarded to be a solid and 
an aperiodic crystal. By this assumption the 
difficult problem of how the genes maintain a 
constant physical structure is solved. 

First, it is true that vast numbers of dif- 
ferent arrangements of the atoms in the genes 
are possible. Since the energy requirement for 
any of these changes is too high, any such 
change of arrangement of atoms in the genes 
is a rare event and occurs only when a spon- 
taneous or induced mutation takes place. 
Thus for all practical purposes, the con- 
stancy of the gene structure can be assumed, 
and rigid and orderly transmission of parental 
characters is possible. 

Secondly, all that we know about the 


chromosomes and genes are as follows: In 
human beings 24 chromosomes come from 
each of the parents to give rise to 24 pairs = 
48 chromosomes of the future offspring, 
Various types of permutations and combina- 
tions of the parental chromosomes are possible 
and do occur in the formation of the zygot. 
What really regulates the different types of 
combination of these contributing factors is 
not yet known. There is no known order 
of combination of parental chromosomes or 
genes; possibly the combination totally de- 
pends on chance. Thus it is not predictable 
beforehand what specific parental character 
traits are going to be manifested in a child of 
any particular birth order. There is no known 
relation between the order of pregnancy and 
the combinational pattern either of thie 
chromosomes or the genes, nor is it experi- 
mentally possible to determine the specific 
nature of the combinational results, if there 
be any, of the various series of ist, 2nd, 3rd, 
etc. of the ejaculated sperm cells of the father 
uniting with any of the Ist, 2nd, 3rd, etc. of 
the mother’s ovum. A general predictability 
of various combinations of parental characters 
is possible, depending on the laws of prob- 
ability, but that does not assign any specific 
inheritance to any particular order of birth. 
All that we know about the regulations of 
combinations are as follows: a) The character 
traits of the offspring are a mosaic pattern of 


the parental character traits; and in the, 


formation of this mosaic pattern 1) there can 
never be a blending of the unit character 
trait of the parents; 2) half of the character 
traits are contributed by the mother and the 
other half by the father, each parent con- 
tributing 50 per cent of the offspring’s char- 
acter traits. This really is only a deduction 
from the law of ancestral inheritance of 
Galton. The law states that the two parents 
contribute themselves on the average of one- 


half of each inherited faculty; the four grands: 


parents contribute between them one-quarter 
or each of them; one-sixteenth; and so on: 
The sum of the series 4 + 
. .. to infinity being equal to one, as it should 
be. Further it is the property of this infinite 
series that each of the terms is equal to the 
sum of all other terms that follow, e.g., 4 = 
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The average contribu- 
tion of each ancestor is thus stated definitely, 
the amount of contribution diminishing with 
the remoteness of ancestors. 

b) The law of filial regression may be 
called the tendency to mediocrity. Galton (8) 
found on statistical study that on the average 
extreme peculiarities of parents were less 
extreme in children. , 

c) Some characteristics were found to be 
linked up with specific character traits, e.g., 
variability probably is linked up with male 
sex character. 

d) There is no known relation between the 
age of the parents and the inheritance of 
parental characters by the children. 

e) Experience or acquired qualities or de- 
fects of parents are not inherited by the next 
generations. Therefore good or bad qualities 
or habits that may be acquired with advanc- 
ing age can never influence the mental equip- 
ment of the future generations by inheritance. 
Recently this has been challenged by the 
Russian Michurinistic school as represented 
by Lysenko (17) and his followers. They 
claimed that experimental transmission of 
acquired characters was possible, but even 
according to Lysenko this was a very complex 
process, and very complicated changes in the 
body were essential prior to the possible 
transmission of an acquired character of the 
parent in the child. He postulated that trans- 
mission of an acquired character can take 
place only in three stages—in the first stage 
there is the shattering or shaking of heredity. 
By this process of shattering there is breaking 
down of the stability which is normal to the 
heredity constitution. Once the shattering 
process is effected, the heredity is supposed 
to become more labile and plastic. 

So far as our cases are concerned, we know 
that even if we accept Lysenko’s view, the 


‘ question of a new character emerging out in 


the progeny still requires a few generations’ 
concentrated activity, and if such a change 
comes into existence in any generation, the 
whole generation will be influenced by this 
character change. There cannot be any special 
or specific selective superiority or inferiority 
in relation to a particular birth order. Many 
of the experimental findings obtained by the 
Michurinistic school were not universally ac- 


cepted. These findings were not corroborated 
by other scientists (15) working outside 
Russia. Critics of Lysenko stated that he had 
neither taken scientific precautions in his 
experiments, nor had he done any control 
experiment or statistical check-up of his 
findings. The experimental findings seemed 
biased and might well have formed a precon- 
ceived idea just to fit in and confirm scientifi- 
cally the political philosophy of Soviet Russia 
that all human beings are born with equal 
potentiality and possibility. 

Thus we find that up to the present time 
there is no positive proof that acquired char- 
acter may be transmitted into the next 
generation, hence there cannot be any selec- 
tive influence of heredity on a particular or 
specific birth order. 


ENVIRONMENTAL INFLUENCES 


Let us next attempt an analysis of the 
environmental factors to see whether they 
may in any way influence selectively any 
particular birth order. The environment can 
be divided broadly into two groups—physical 
and socio-familial. 


Physical 


Scientifically speaking the environment be- 
gins exerting influence from the start of in- 
ception. The uterus itself is an important 
environmental envelope. Experiments have 
proved that the fetus in its intrauterine life is 
influenced by a) exogénous as well as by b) 
endogenous poisons to which the mother’s 
body may be exposed. Such metabolic dis- 
eases, as myxedema, diabetes mellitus, in the 
mother may cause cretinism and abortion of 
fetus. Syphilis or heavy metal poisoning, such 
as of lead, arsenic, etc., will inhibit the proper 
growth of the nervous system of the offspring; 
alcohol and other habitual use of narcotics 
may make the nervous system of the future 
child vulnerable to malformation or disease. 
In some way or other the nervous system 
represents the physical side of the mind. 

We must never lose sight of one fact: that 
all these exogenous and endogenous poisons 
may influence any of the offspring, inde- 
pendent or irrespective of the birth order. 

Some biologists believe that with the ad- 
vancing years of the mother the endocrine 
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function begins to wane, and that as a result 
the children. born at this late age of the 
mother are generally immature in body and 
mind. In this study, the idea that mongolian 
idiocy is caused by a supposed low level of 
maternal endocrine function should receive 
necessary attention. Though some biologists 
believe that as a result of a natural fall in 
the hormonal level in the elderly women their 
children are susceptible to mental subnor- 
mality, we cannot persuade ourselves to 
believe that this is correct because a) it lacks 
authentic proof, b) its corroborative findings 
by other scientists are not obtainable, c) the 
fuller knowledge about the working of the 
endocrine is still not very clear, i.e., how the 
endocrines maintain their harmonious action 
and what regulates their secretory equi- 
librium, etc. It has not been proved that 
with advancing age, especially during the 
fertile period, the hormonal concentration in 
the mother loses so much that the children 
will suffer. Lastly, even if we accept this to be 
correct, it does not in any way explain the 
greater susceptibility of the first borns as 
observed in our series of cases; especially when 
we remember that early marriage is the rule 
rather than exception in India, and the pa- 
tients are almost all the offsprings of mothers 
in their teens. 

There are, of course, some known important 
factors which are found to be effective selec- 
tively on the first borns. These are as follows: 
First borns are generally exposed to the 
maximum amount of difficulties during their 
birth. Traumas during birth, prolonged labor, 
instrumentation during delivery are too fre- 
quent in cases of the primigravida. Birth 
shock is also more common in the first borns. 
Eclampsia and other forms of toxemias of 
pregnancies are to be observed more during 
the first pregnancy, and necessarily the first 
child suffers most. Pre- and post-maturity are 
also observable more in the first borns. Phys- 
iological factors as well as the anatomical 
changes of the maternal pelvic regions are all 
favorable for the later borns. All these factors 
may add to the greater susceptibility of the 
first born to functional mental diseases due to 
extra strain and stress during his birth. 


Socio-Familial 


In the majority of our cases, the first borns 
are the offsprings of mothers in their teens; 
tine they are the children of physically and 
mentally immature parents. As a result of 
this, the great majority of these parents are 
quite inexperienced in child psychology or 
ideal methods of child rearing and child 
nursing. They may not know, because of their 
youth and inexperience, anything about the 
normal and natural development and growth 
of a child so that slight and early deviations 
from the norm in the case of the first borns 
may not be taken care of. Thus a large num- 
ber of the first borns failed to get the neces- 
sary expert advice early. As a result later on 
more of them come out as full-bloomed dis- 
eased personalities. 

The latest and improved medical and social 
aids are also more available for the later 
borns. Generally the majority of the modern 
families show economic improvement after 
the birth of the first or second child, as with 
advancing age naturally the income of the 
family increases. As a result of this, the later 
borns come into the midst of much easier, 
happier and in more secure familial surround- 
ings. Later borns in many cases are planned 
children, whereas the first borns are in the 
majority unplanned children of inexperienced 
couples. Many advantages and benefits which 
are denied to the first borns come within easy 
reach of the later borns. In the present day 
life of grim struggle, competition, and con- 
flict, the course of the future life can only be 
smoothed out in favor - the economically 
superior. 

In a poor country like India (where the 

joint family system is still in vogue), the 
eldest child is often called upon to share the 
responsibilities of the family very early. 
Sometimes the family burden falls on his 
young shoulders in the very prime of his life, 
when he himself should be under the care of 
some one else. 
‘ Stanley Hall is of the opinion that to be the 
only child is a disease in itself, and this is a 
disease, unfortunately, through which every 
first born has to pass at least for sometime 
in his or her life. The only rare exception is 
the case of a twin. 

Adler (1) says that the first child is ap- 
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proached by the parents with an inordinate 
solicitude. Constant anxious attention to them 
by the parents, ignorant of child psychology, 
makes the first borns believe that the world 
is a very hostile place. The attempt to hide 
everything unpleasant from them makes them 
weaker mentally, and any and every difficult 
situation of life may upset them. The first 
borns, receiving all the cares and attentions 
for some of the early and psychologically 
significant formative years of their lives, tend 
to be over-dependent and rather hypersensi- 
tive to all the trying situations of life. Their 
over-dependence on parents and others in 
their early life may well instill in them a love 
for life-long parasitism, and this may form 
the nucleus of their after-life mental abnor- 
mality. By taking advantage of the disease, 
they may well escape from the stern realities 
and responsibilities of life. 

Further, because of their share of maxi- 
mum family privileges and favors, in their 
lives they become very conservative and 
almost always like to keep up the “status 
quo” position. They react very unfavorably 
to any reformation, innovation, or any sud- 
den change. 

Whenever there are several brothers and 
sisters in a family, each individual sibling has 
a different pattern of psychological milieu of 
his own. This may be a tremendous influence 
in the molding and formation of the per- 
sonality characteristic of an individual. 

The psychological effect of the position of 
the child in the total family constellation 
colors the individual’s life more than either 
his heredity or other environmental factors. 

Specific effect or influence (if there be any) 
of heredity or physical environment in the 
moulding of the character and personality is 
not predictable so far as each birth order is 
concerned; but the psychological influence of 
the family constellation to a great extent is 
determinable. 

Lastly, the first born stands in a different 
relation both to his parents as well as to his 
younger siblings. Speaking from the psy- 
choanalytical standpoint, this early relation 
will have a tremendous after effect in the 
shaping of the future pattern of the first 
born’s life. The first borns, when they come, 
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change the whole preexisting family condi- 
tions and the love life of the parents. First 
borns are likely to find much greater diffi- 
culties in the normal developments and ad- 
lustments of their psycho-sexual life than the 
jater borns, due to greater possibilities of 
parental fixations and other difficulties natural 
in the novel and inexperienced background of 
the newly-formed child-parent relation. Thus 
the early life difficulties of the first borns in 
their total family constellation may well form 
the nucleus of their future life mental ab- 
normalities. 
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THE VISUAL FIELD IN THE SENSORIMOTOR INDUCTION 
SYNDROME AND ITS CHANGES UNDER THE 
INFLUENCE OF COLORS! 


L. HALPERN, M.D., ann J. LANDAU, M.D? 


It is characteristic of the sensorimotor in- 
duction syndrome (1, 3, 4, 5, 6, 7, 8) that the 
unilateral postural deviations induce disturb- 
ance of sensory perception. Of these, impair- 
ment of visual functions is of chief significance. 
A primary visual symptom is the displaced 
perception of spatial coordinates which usually 
manifests itself in the eye which corresponds 
with the side of the disequilibrium. Incongruity 
in the perception of the vertical and horizontal 
coordinates by each separate eye results, on 
viewing with both eyes, in the “coordinates’ 
optic vertigo” (2). Secondary symptoms are 
quantitative and qualitative changes of visual 


. perception appearing in the homolateral eye. 


The quantitative change appears clinically as a 
reduced or enlarged perception of an optic 
stimulus in the sense of micropsia or macropsia. 
The qualitative dedifferentiation in visual per- 
ception manifests itself in the homolateral eye 
by imperfect discrimination of color shades, 
complete dissolution of color perception in the 
extreme, and by fusion of a narrow-spaced 
dotted line into a continuous one. 

Routine examination of the visual field 
showed no distinct deviation from the normal 
in most patients: Further observations, how- 
ever, led to renewed investigation with regard 
to changes of the field of vision. It was repeat- 
edly observed that patients, when seeing with 
the eye on the disequilibrated side, were at 
first able to read a given text, but had to give 
up after a while as vision became blurred. In 
the different patients blurred vision appeared 
after a shorter or longer time, in all cases ori- 
ginating on the temporal side. The disturbed 
perception of colors mentioned above, appear- 
ing at once or after a certain amount of time, 
also affected chiefly and most distinctly the 
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temporal side of the visual field. These obser- 
vations, together with a supposed influence of a 
latency period, brought to mind the assump- 
tion of a dynamic change of the visual field. As 
will be shown below, investigations confirmed 
indeed this assumption and showed in addition 
that the resulting changes of the field of vision 
could be distinctly influenced by colors. 


I 


Dynamic changes of the visual field 

Case 1: Sch. Sch., a woman, aged 26, suffered from 
repeated attacks of loss of consciousness for the past 
three years. As a space-occupying process was suspected, 
air studies were performed several times, all of which 
were negative. Clinical examination revealed a right- 
sided systematized impairment of the equilibrium, 
presenting the features of the sensorimotor induction 
syndrome. 

The single symptoms of this syndrome were de- 
scribed elsewhere. With regard to this study it should be 
mentioned that the following chief disturbances existed 
in this patient: 1) motor disturbances resulting in a 
right-sided postural deviation of the whole body and its 
ipsilateral extremities. 2) displacement of spatial 
coordinates and geometrical figures when seen with the 
right eye; 3) macropsia, impairment of color perception 
and disturbed discrimination of spatially close optic 
stimuli, when seen with the right eye; 4) deviation in 
the tactile and haptic localization of the vertical and 
horizontal; 5) macrostereognosis and homolateral 
overestimation of weights on the right side; 6) system- 
atic influence of colors on motor and sensory functions. 


This patient presented thus a right-sided 
disequilibrium with all features of the sensori- 
motor induction syndrome. The visual field, 
which was repeatedly examined at different 
times, was always found to be normal on both 
sides. However, when at the same session the 
test was performed consecutively, it became 
apparent that this method of examination 
revealed actual changes in the field of vision. 
The visual field became increasingly constricted 
affecting the right eye only (fig. 1). 

After these findings, the influence of colors 
on the visual field-was tested. Using the same 
procedure of consecutive examinations in the 
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same period of time, a blue glass was put 
before the right eye of the patient. Under this 
condition the concentric constriction did not 
appear at all. Under the influence of red, how- 
ever, the right visual field became increasingly 
constricted in a shorter time and to a higher 
degree. When the red glass was quickly ex- 
changed for a blue one, it became apparent 
that the markedly constricted right visual 
field became increasingly dilated during the 
consecutive tests (fig. 2). When the same test 
was used for the left visual field, no changes 
were found with or without colored glasses. 


Case 2: G. B., a woman, aged 34, felt unsteadiness 
when. walking for the last two years. At times this 
impairment increased so much that she was confined 
to her bed for weeks on end. Sometimes she also suffered 
from vomiting. When cerebellar symptoms appeared 
too, a cerebellar tumor was assumed, and the patient 
was admitted to the neurosurgical department. 

On. examination no signs of increased brain pressure 
were found. X-ray of the skull, electroencephalography 
and ventriculography were normal. Reflexes, sensibility 
and pyramidal motility showed no deviation. Exami- 
nation of the eyes also gave normal results in every 

.. There existed, however, an impaired equilib- 
rium on the left side which in part showed the features 
of the sensorimotor induction syndrome. The following 
single symptoms were found: 1) descent and outward 
deviation of the left arm and leg with compensatory 
ascent of the right arm; 2) a tendency to fall to the 
left and past-walking to the left; 3) deviation to the 
left in haptic localization and underestimation of the 
size of objects when touched with the left hand in 
the sense of microstereognosis; 4) sensitivity of the left 
eye to colors. 


ond, 
ast, 
4% 
it 
\ 


L. Halpern and J. Landau 


Fic. 2. The constricted visual field under the i)- 
fluence of red. Successive widening of the constrict: d 
visual field under the influence of blue. 


Fic. 3. Initial spontaneous constriction of the visual 
field. Successive constriction of the visual field. 


In this patient the impaired equilibrium, 
with the features of the sensorimotor induction 
syndrome, manifested itself on the left side. 
On first examination the left visual field was 
found to be constricted, the temporal part 
being more affected. During consecutive exam- 
inations the constriction of the left visual field 
increased continuously (fig. 3). When a red 
glass was put before the left eye of the patient, 
the concentric constriction increased further, 


occurring with striking speed. The patient, 
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however, felt so badly that the test could not 
be wholly concluded. Substituting a blue glass 
for the red one produced a very distinct and 
rapid change. On consecutive testing of the 
left visual field an increasing widening took 
place until normal limits were attained (fig. 4). 
The effect of blue was sufficient to correct the 
existing spontaneous constriction. In the right 
visual field there existed neither a spontaneous 
deviation nor an influence exercised by colors. 


Case 3: L. A., a woman, aged 42, suffered occasionally 
from dizziness and unsteadiness when walking during 
the last three years. Two years ago the patient was 
admitted to the neurological department. Then a slight 
weakness of the left arm and leg was found while 
reflexes were normal. On the same side of the body 
there existed in addition a diminution of superficial 
sensibility in all its qualities and a quick expiration of 
the sense of vibration. This impairment was not con- 
stant. On control examinations after general improve- 
ment it was hardly detected or not present at all. 
X-ray of the skull, electroencephalogram and spinal 
fluid were normal. 

When the patient was admitted again, disequilibra- 
tion which had the typical features of the sensorimotor 
induction syndrome was found on the left side. Without 
stressing details the following chief disturbances should 
be mentioned here: 1) motor disturbances which re- 
sulted in a left-sided postural deviation of the whole 
body and its ipsilateral extremities; 2) left-sided visual 
displacement of spatial coordinates and geometrical 
figures and micropsia when seeing with the left eye; 
3) microstereognosis and underestimation of distances 
with the left hand; 4) a mutual sensorimotor influence; 


‘Fic. 4. The constricted visual field under the in- 
fluence of red. Successive widening of the constricted 
visual field under the influence of blue. - 


Fic. 5. Initial spontaneous constriction of the visual 
field. Successive widening of the constricted visual 
field under the influence of blue. 


5) systematic influence of colors on the motor and 
sensory disturbances. 


Already on first examination of this patient a 
concentric constriction of the left visual field 
was found to be present, while the right visual 
field was normal. On successive tests the left 
visual field became increasingly constricted, 
while the right one did not change. When a 
blue glass was put before the patient’s left eye 
and the visual field was tested repeatedly, it 
dilated more and more until it finally showed 
normal limits (fig. 5). When a red glass was put 
before the left eye, a drastic change in the 
patient’s condition occurred. Vision became 
blurred, the patient suffered from nausea and 
palpitation and began to cry. Therefore a deter- 
mination of the visual field could not be per- 
formed. The patient stated that the darkening 
set in from the temporal side. 


II 
Comment 


The three patients described above presented 
the typical picture of the sensorimotor induc- 
tion syndrome. As is known, this syndrome is 
based on the fact that changes of sensory per- 
ception can be induced by postural deviation. 
These induced sensory changes affect haptic, 
tactile and, as was mentioned above, visual 
perception in many ways. As was shown in 
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these patients, changes of the visual field 
belong to the induced disturbances of visual 
perception. 

The changes in the visual field have char- 
acteristic features and correspond with the 
basic physiopathological rules of sensorimotor 
induction. Changes of the visual field are 
usually found in the eye corresponding with 
the side of the disequilibrium; and only rarely, 
in severe cases of unilateral disequilibrium, the 
contralateral eye can be affected as well. In the 
homolateral eye the changed visual field mani- 
fests itself from the beginning as in the second 
and third patient, or appears increasingly in 
the course of successive tests as in the first pa- 
tient. This depends on the degree of the basic 
postural impairment. In all patients the con- 
striction begins temporally and finally assumes 
the form of a concentric constriction. The 
velocity of occurrence of the constriction also 
depends on the severity of the basic postural 
impairment. In the same patient changes of 
the visual field can vary and even disappear at 
different times depending on the changing 
condition of the basic motor disturbance. 
These findings as well as the effect of a latency 
period indicate clearly, as in all induced sensory 
‘phenomena, the dynamic character of this 
impairment of the visual field. 

In addition to the fact that constriction of 
the visual field occurs as an induced symptom, 
it is of special interest that the changed field of 
vision may be influenced by colors. For better 
comprehension it should be brought to mind 
that the phenomenon of mutual influence of 
motor and sensory functions is a feature of the 
sensorimotor induction syndrome. Accordingly, 
not only motor procedures induce sensory 
changes, but contrarily, sensory stimuli also 
influence motor function. It was further shown 
that the effect of colors belongs to these sen- 
sory stimuli too, and has a systematic influence 
on the existing disturbances in these patients 
(7). This color effect was also found to be 
present in the patients discussed above with 
regard to changes of the visual field, in that red 
aggravated and accelerated the concentric 
constriction, while blue caused increasing 
widening until return to normal. This effect of 
colors on the visual field must not be inter- 
preted as a direct effect of one sensory function 
on the other. Tests have proven that in general, 


* 


L. Halpern and J. Landau 


and also in the patients discussed above, this 
color effect results primarily from its corre- 
sponding effect on the postural attitude, thereby 
indirectly influencing the sensory functions. 
The effect of colors on the visual field describe: 
above is part of a general neurodynamic mech- 
anism which is a basic feature of the sensori- 
motor induction syndrome and has equal an: 
parallel effect on other functions as well. 

The findings described above are of theoreti- 
cal and practical significance in connection wit! 
the diagnosis of visual defects. Apart from the 
two well-known disturbances of the visual! 
field—the plain primary disturbances cause:|! 
by anatomic lesions of the visual tracts on the 
eye itself and the concentric, mostly tubular 
constriction of the visual field of psychogenic 
origin—a third form must be taken into con- 
sideration—the dynamic change of the visual! 
field described above. Like all other secondary 
disturbances of perception found in the sensori- 
motor induction syndrome, this dynamic 
change of the visual field is secondarily induced 
by the primarily impaired equilibrium and 
occurs in spite of anatomic integrity of the 
sensory organs concerned. The secondarily 
caused change of the visual field is also subject 
to the same dynamic rules which are valid for 
all secondary disturbances of perception. 


SUMMARY 


In patients suffering from unilateral dis- 
equilibrium with the features of the sensori- 
motor induction syndrome, a characteristic 
change of the visual field is found. This change 
manifests itself by a concentric constriction of 
the visual field, the temporal part being more 
affected, and is usually found in the eye cor- 
responding with the side of the disequilibrium. 
This change of the visual field becomes ap- 
parent either on successive tests or is present 
from the start and increases on repeated exam- 
ination. The change of the visual field can be 
distinctly influenced by colors, red aggravating 
and accelerating the concentric constriction, 
and blue causing its retrogradation. The 
dynamic change of the visual field described 
above belongs to the secondary disturbances of 
perception which occur in spite of integrity of 
the sensory organs concerned, and which are 
subject to the physiopathological basic rules 
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of sensorimotor induction in unilateral dis- 
equilibrium. 
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INCIDENCE OF FRACTURES IN CONVULSIVE THERAPIES WITH 
AND WITHOUT ANECTINE’ 


CHALMERS S. POOL, M.D.,? anp CHARLES C. AULT, M.D: 


INTRODUCTION 


Two previous studies have been presented 
on thoracic spine fractures (5, 7). This is a 
comparison study of the incidence of thoracic 
spine fractures with the following groups and 
the two former groups as cited above. In 
Group I, differential cerebral stimulation 
(DCS) was used alone; in Group II, DCS was 
combined with Anectine (4-8); in Group III, 
DCS and insulin were combined; in Group IV, 
DCS, insulin and Anectine® were combined; 
in Group V, Metrazol was combined with 
Anectine; ahd in Group VI, various combina- 
tions of the above were employed. 

A series of 257 consecutive cases with all 
pertinent data was surveyed. In Group I, 105 
patients received DCS alone; in Group II, 76 
patients received DCS with Anectine; in 
Group ITI, 11 patients received combined DCS 
and insulin; in Group IV, 8 patients received 
DCS and insulin with Anectine; in Group V, 
8 patients received Metrazol with Anectine; 
and in Group VI, 49 patients received various 
combinations of the above treatments (22 of 
this group réceived Metrazol with Anectine). 


METHOD OF STUDY 


A lateral film of the thoracic spine was ob- 
tained before and after each type of therapy. 
If fracture was suspected at any time during 
the course of therapy, suitable films were ob- 
tained to include or exclude the pathology. Due 
to the lack of clinical symptoms of some pa- 
tients, the fracture or fractures were not dis- 


covered until the post-therapy film (2). 
Of the 257 patients studied, 126 had previous 
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shock therapy and 131 had no previous shock 
therapy. 

The factors correlated with shock fractures 
were age, race, weight, height, osteochondrosis, 
spondylosis, kyphosis, diagnosis, previous 
shock history, no previous shock history and 
clinical improvement. (All patients were male;; 
therefore, sex could not be correlated.) 


RESULTS 


There was no relation of the incidence of 
thoracic spine fractures to age, weight, heigh:, 
osteochondrosis, spondylosis, kyphosis, diay- 
nosis, previous shock history, no previous 
shock history or clinical improvement; but it 
seemed to be related to race. Of the 39 frac- 
tures, 37 occurred in 219 white patients and 
2 occurred in 38 colored patients. On the basis 
of the total sample, 6 would have been expected 
in the colored group. 

We did not find that previous shock therapy 
predisposed to fractures in subsequent therapy. 
In the previously treated group of 126 pa- 
tients, 19 fractures occurred with an incidence 
of 15.1%. In the untreated group of 131 pa- 
tients, 20 fractures occurred with an incidence 
of 15.3%. Of the patients who had previous 
fractures only 1 had a new fracture asa result 
of additional treatment. | 

In Group I, when DCS was given alone to 
105 patients or 41 % of the 257 patients studied, 
20 fractures occurred with an incidence of 
19.05 %. 

In Group II, when DCS and Anectine were 
given to 76 patients or 30% of the 257 pa- 
tients studied, 2 fractures occurred with an 
incidence of 2.6%. 

- In Group HI, when DCS and insulin were 
given to 8 patients or 3.1% of the 257 patients 
studied, 2 fractures occurred with an incidence 
of 25%. 

In Group IV, when DCS, insulin and Anec- 
tine were given to 11 patients or 4.3% of the 
257 patients studied, 2 fractures occurred with 
an incidence of 18.2%. 
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Fic. 1. Fractures of the thoracic spine in DCS shock therapy in a 28-year-old white male, 70}4 in. height, 

ight 198 lb., with a diagnosis of schizophrenia, paranoid type. 

A) On the control film of January 31, 1956, no abnormalities were manifest. DCS with Anectine was 
started on 2/3/56, and 19 Stage IV comas of 1-minute duration were given. : 

(B) A post-therapy film obtained on 3/6/56 showed superior end-plate indentation and compression of 
’ several of the upper thoracic vertebrae, especially T-5 and 6. This is a noteworthy case, particularly due to the 
fact that the fractures occurred with Anectine and also that they were only found on the post-therapy film with 
no clinical symptoms manifested by the patient referable to the fractures. 
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In Group V, when Metrazol and Anectine 
were given to 8 patients or 3.1% of the 257 
patients studied, mo fractures occurred with an 
incidence of 0%. 

In Group VI, when various combinations of 
_the above types of therapy (including the 22 
patients who had Metrazol and Anectine) 
were given to 49 patients or 19.1% of the 257 
patients studied, 13 fractures occurred with an 
incidence of 26.5%. 

Other studies of fractures of the spine using 
Metrazol alone have reported a high incidence 
of fractures (44 or 33%). In our series of 30 
patients, when Anectine was combined with 
Metrazol, no fractures occurred. 

In this series, in 19 patients who sustained 
fractures and had clinical symptoms sufficient 
to warrant x-ray examinations and in whom a 
diagnosis of fracture was made, 9 occurred in 
the first 5 treatments: 2 during the ist shock 
treatment; 2 during the 2nd shock treatment; 
1 during the 3rd shock treatment; 2 during the 
4th shock treatment; 2 during the 5th shock 
treatment. The remainder occurred as follows: 
2 during the 6th shock treatment; 1 during the 
9th shock treatment; 1 during the 10th shock 


TABLE 1.—TuHeE INCIDENCE OF FRACTURES IN RELATION 
TO TREATMENT ADMINISTERED 


Per 
tures | ‘ures 
105 20 | 19.05 
DCS with Anectine............ 76 2 2.6 
Combined DCS—Insulin comas 
with Anectine usedin DCS....| 11 2 | 18.2 
Combined DCS—Insulin comas 
without Anectine............ 8 2 | 25.0 
Metrazol with Anectine........ 8 0 0 
Various combinations of above 
treatments with and with- 
(22)*| 0 0 
Total per cent fractures— 
15.18 


*This group constitutes a large portion of the 
treatment combinations, but separate radiological 
stuciies before and after Metrazol with Anectine treat- 
merits revealed no new fractures nor progression of any 
existing old fractures. 
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treatment; 1 during the 12th shock treatment: 
2 during the 14th shock treatment; 1 during 
the 16th shock treatment; and 1 during the 
22nd shock treatment. There were 20 patients 
whose fractures were not detected until the 
post-therapy film. On the average, all of the 
patients received 20 or more shock treatmenis. 


CONCLUSIONS 
1. Age, weight, height, osteochondrosis, 
spondylosis, kyphosis, diagnosis, previous 


shock history, no previous shock history or 
clinical improvement did not have any de- 
monstrable bearing on the incidence of thorax ic 
spine fractures. 

2. When differential cerebral stimulation 
(DCS) was given alone, the incidence of 
thoracic spine fractures was less than when 
electric shock therapy (EST) was given alone 
(19%-33%). 

3. When differential cerebral stimulation 
(DCS) was given alone, the incidence of 
thoracic spine fractures was about the same as 
the insulin shock therapy (IST) group alone 
(19%-18%). 

4. When Anectine was given in combination 
with differential cerebral stimulation (DCS) 
alone, the incidence of thoracic spine fractures 
was reduced from 19.05% to 2.6%. 

5. When Anectine was given with the vari- 
ous combinations of therapy, the incidence of 
fractures of the thoracic spine was slightly 
lower (25%-19%). 

6. When Metrazol was combined with 
Anectine the incidence of thoracic spine frac- 
tures was completely eliminated (33%-0%). 

7. Of the 19 fractures diagnosed by x-ray 
during shock, 9 or 47.4% occurred in the first 
five treatments. 
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USE OF SUCCINYLCHOLINE CHLORIDE (ANECTINE) IN 
ELECTROSHOCK THERAPY 


WILLIAM KARLINER, MLD., Anp 
ANGELO J. EMMA, MLD. 


The introduction of convulsive therapy in 
psychiatry created a number of problems. Fore- 
most among them has been the incidence of 
fractures, especially of the spinal vertebrae 
and of long bones. It is generally agreed that 
this is due to the violence of the induced con- 
vulsion. In addition, the muscular exertion 
may cause a strain on a weakened heart and 
be accompanied by respiratory complications. 
To reduce or eliminate these side effects as 
well as the threat of malpractice suits, new 
electroshock machines with various currents 
and different muscle relaxants have been rec- 
ommended. 

Curare and “curare-like’ drugs such as 
flaxedil and decamethonium have been used. 
However, they were quite disappointing be- 
cause of their prolonged action, the delayed 
respiratory recovery, and the histamine-like 
side effects of some. Furthermore, in patients 
in whom complete muscle relaxation was neces- 
sary because of existing skeletal pathology, the 
large doses made the treatment more hazardous 
because of prolonged apnea and cyanosis. 
When these patients also had some cardio- 
vascular or respiratory pathology, the pro- 
longed apnea added to the risk of the treat- 
ments considerably. Even sufficiently large 
doses of curare were not able to eliminate frac- 
tures entirely, as reported by Meschan and 
co-workers (7). 

Succinylcholine is the first ultrashort acting 
muscle-relaxing drug with very low toxicity. 
The muscular relaxation achieved with anec- 
tine is far more complete than that achieved 
with a very large dose of curare. Such large 
doses of curare, moreover, would render the 
treatment extremely dangerous. It is therefore 
no surprise that anectine has been widely ac- 
cepted as the best muscle relaxant presently 
available. Most psychiatrists follow the gen- 
erally accepted rule of administering pentothal 
or some other barbiturate anesthesia in con- 
junction with succinylcholine in electroshock 
therapy, thus creating a possible synergistic 


or antipathic effect between the drugs. We fcel 
that the disadvantages outweigh the advan- 
tages in using pentothal anesthesia with anec- 
tine. Electroshock itself depresses the respira- 
tion centrally; the added barbiturate increases 
this depressing effect and therefore either 
creates or increases the post-convulsive apnea. 
Further difficulties must be anticipated hy 
the peripheral respiratory depressant action 
of anectine. 

Wilson and Nowill (12) reported a patient 
who had a prolonged apnea lasting for about 
ten minutes following an electroshock treat- 
ment which was facilitated by pentothal and 
anectine. Alexander and co-workers (1) men- 
tion one patient whose apnea persisted for 18 
minutes after an electroshock treatment, which 
they had administered with an apparatus uti- 
lizing unidirectional current. in conjunction 
with pentothal and anectine. Gould (3) and 
Harper (4) reported prolonged apnea lasting 
up to three hours following the use of pentothal 
and anectine in connection with electroshock 
therapy. Prolonged apnea may be harmful to 
the cardiovascular system, in spite of the de- 
creased strain achieved by muscle relaxants. 
Kalinowsky (6) who dislikes any modified 
electroshock warns that intravenous barbitu- 
rates increase the risk of the treatment when 
given in association with muscle relaxants. He 
also noted that respiratory difficulties are 
greater in such patients than in those treated 
without barbiturates. 

Pentothal was responsible for certain com- 
plications which did not recur when omitted 


.during the following electroshock treatments. 


There are apparently a small number of pa- 
tients who are extremely sensitive to pentothal, 
even when it is given in very small amounts, 
highly diluted and injected very slowly. Pa- 
tients treated with only anectine recover from 
the electroshock faster and the treatment itself 
is much shorter, lasting about one-half to one- 
third the time needed for the combination. 
The amount of anectine needed for. complete 
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muscular relaxation was much smaller when 
anectine was used alone, than when given in 
combination with pentothal. 

Heretofore, pentothal anesthesia had been 
considered a necessary adjunct to the adminis- 
tration of anectine in electroshock treatments 
in order to eliminate the unpleasant effects of 
succinylcholine, such as muscular fascicula- 
tions, feelings of suffocation and general paral- 
ysis. It is true that these are frightening and 
unpleasant experiences for the conscious pa- 
tient undergoing electroshock treatments. 
However, utilizing Impastato’s technique as 
related to us by Padula (10), we were able to 
overcome the subjective feelings of the patient 
receiving anectine without using pentothal 
anesthesia. The following case histories will 
illustrate the points of discussion. 


A 51-year-old white married man received 23 elec- 
troshock treatments modified by pentothal anesthesia 
and anectine. One hundred and fifty to 200 mg. of 
pentothal and approximately 25 mg. of anectine were 
used. On five occasions, endotracheal intubation was 
necessary because of prolonged apnea and severe cy- 
anosis. Later, pentothal was omitted, and the dose of 
anectine was reduced gradually. He had 10 more treat- 
ments with anectine alone (10-12 mg.). He had better 
muscular relaxation with the smaller amount of anectine 
and immediately started breathing spontaneously after 
the end of the convulsion. 


A 63-year-old widow had received 12 electroshock 
treatments with 150 mg. pentothal and 15 mg. anec- 
tine. Following each treatment she had prolonged apnea 
and cyanosis. When pentothal was omitted during the 
following eight treatments, she had the same muscular 
relaxation with only 10 mg. anectine, and there was no 
evidence of prolonged apnea. 


A 25-year-old married woman weighing approxi- 
mately 200 lb. received eight electroshock treatments 
modified by the use of 150 mg. pentothal and 15 mg. 
anectine. Each treatment was followed by prolonged 
apnea. When given anectine alone during the next 10 
treatments, she had the same muscular relaxation with 
8 mg. anectine, and there was no evidence of prolonged 
apnea. 


One patient who received 150 mg. pentothal and 
10 mg. anectine developed a severe rash and angioneu- 
rotic edema during one electroshock treatment. Upon 
omission of pentothal, the patient had no recurrence 
of the above symptoms during the next three treat- 
ments, which were modified by anectine alone. 


Steven and co-workers (11) reported one patient 
who vomited immediately upon induction of pentothal 
anesthesia. Part of this vomitus was aspirated, but 
pulmonary edema developed, and the patient died five 
hours after this electroshock treatment. 


In the literature available to us, only two 
psychiatrists have been using anectine in elec- 
troshock therapy without a barbiturate anes- 
thesia. Murray (8) reported a series of approx- 
imately 750 patients to whom he gave 
electroshock without pentothal anesthesia and 
was thus able to use smaller doses of anectine. 
Murray informed his patients of “twitching 
sensations” that they were going to feel during 
the anectine-softened electroshock treatment. 
He then also reassured them that they would 
fall asleep soon. He administered the electro- 
shock 10 seconds after the onset of facial 
twitching. Murray mentioned in his report that 
none of the patients had any recollection of 
the treatment, and that none objected to fur- 
ther electroshock. | 

Glover and Roisum (2) also recommended 
the use of anectine in electroshock without any 
pre-medication. They were using 10-20 mg. of 
anectine injected rapidly into the vein of the 
patient. These authors waited until evidence 
of twitching of facial muscles and/or respira- 
tory embarrassment started before adminis- 
tering the electric stimulus. In the approxi- 
mately 1,000 treatments they reported they 
gave the electric treatment usually between \ 
5 and 60 seconds after the end of the anectine 
injection. Glover and Roisum admitted that 
their patients frequently complained of un- 
pleasant subjective sensations associated with 
the injection of anectine. 

We used anectine to produce muscular re- 
laxation in 181 patients who received a total 
of 1,561 electroshock treatments. The group 
consisted of 127 females (70%) and 54 males 
(30%). The ages of the patients ranged from 
17 to 79. Seventy-six patients (42%) suffered 
from a manic-depressive psychosis; 67 patients 


- (37%) suffered from schizophrenia; and 38 


patients (21%) suffered from involutional 
psychosis. 

The group of patients included one woman 
of 79 years of age who accidentally fell and 
suffered a comminuted fracture of the lower — 
end of the right ulna and radius about five 
weeks before her first electroshock treatment. 

One 50-year-old man suffered from Marie- 
Strumpell’s Disease and was bent over because 
of the pathology of his spine. One 65-year-old 
woman suffered from advanced diffuse Paget’s 
Disease which also involved the pelvis and 
both femora. This patient was previously re- 
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fused electroshock because of the above condi- 
tion. One 63-year-old man suffered from com- 
pression fractures and wedging of four of the 
mid-dorsal vertebrae (D5-8) with secondary 
marked kyphosis. In addition, his x-ray also 
revealed narrowing of the L2, 3, 4 interverte- 
bral disc spaces. The body of LS showed ap- 
preciable compression with decrease of its 
vertical diameter. The changes in the spine 
were due to previous shock treatment. 

In addition, there were many others among 
our patients who showed evidence of com- 
pression fractures from previous shock ther- 
apy, advanced osteoarthritic changes or osteo- 
porosis which disabled them partially. Our 
series also included patients with a history of 
coronary thrombosis three or more months 
prior to shock therapy, bundle branch block, 
and some patients with coronary insufficiency. 
One 54-year-old woman had a bicuspid aortic 
valve with a very large ventricle and mitral 
and aortic insufficiency. 

The following is the description of the tech- 
nique used by us: 

The patient is placed on the bed without 
hyperextending his spine. To add to the pa- 
tient’s comfort, a pillow is usually put under 
his head. Then 4 99 mg. to %9 mg. of atropine 
is given intravenously. A 22-gauge needle is 
used to facilitate rapid injection of anectine 
that follows later. The syringe is then removed 
from the needle, and another syringe contain- 
ing 5 mg. to 20 mg. succinylcholine is connected 
to this needle and injected as rapidly as possi- 
ble. Ten to thirteen seconds after completion 
of the injection of anectine, a subthreshold 
electric stimulus to produce a petit-mal reac- 
tion is administered. The patient instantly 
becomes confused and unconscious. Approxi- 
mately 20 seconds after the first stimulation, 
a second stimulus is administered. This electric 
stimulation produces a very soft grand-mal 
reaction which is hardly noticeable and can 
often be detected only by palpation of the 
extremities or watching the face for the rhyth- 
mic contractions of the eyelids. Many patients 
start breathing spontaneously immediately 
after the end of the convulsions, obviating 
the use of oxygen. In most instances, we use 
100 per cent oxygen routinely either by resus- 
citation or by positive pressure until the return 
of the patient’s own respiration. 


It was never necessary to insert an endo- 
tracheal tube in any of our patients who re- 
ceived anectine alone. Yet, in some instances 
where anectine and pentothal were used, intu- 
bation had to be employed. Nevertheless, it 
is advisable that a suction device, pharyngeal 
and tracheal tubes should be in readiness in 
order to insure a free airway at all times. 

In using pentothal anesthesia with anectine, 
it is important to use an anesthetist in order ‘o 
deal with respiratory complications and emer- 
gencies that may arise. There are somie ther:- 
pists who have acquired sufficient skill in anes- 
thetic procedures to give these modified 
treatments without the assistance of an anesthe- 
tist. With the above mentioned technique res- 
piratory complications did not occur. We gave 
the treatments without the assistance of an 
anesthetist. 

The dosage of anectine has no relationship 
to the body weight, but rather to the amount 
of muscle strength present. We usually ad- 
minister 10 mg. anectine to women and 15 mg. 
to men for the first electroshock treatment. If 
more muscular relaxation is achieved than 
desired, or if the patient shows some apnea 
following the treatment, we reduce the amount 
of anectine for the next electroshock treatment. 
In some instances the dose of anectine can be 
reduced in subsequent treatments, suggesting 
the possibility of an increasing sensitivity to 
the drug. In the presence of severe skeletal 
changes such as cases of recent fractures or 
Paget’s Disease or Marie-Strumpell’s Disease, 
etc., we increase the amount of anectine by 
5 mg. for the first treatment. The dosage of 
anectine used in our patients ranged from 4 mg. 
to 22 mg. Occasionally we noted that a certain 
vial of anectine did not produce sufficient mus- 
cle relaxation during the treatments. Upon 
investigation we were able to discover that 
some vials of anectine were kept at room tem- 
perature for long periods of time, thus reducing 
the efficacy of their contents. 

If all or part of the anectine had been in- 
jected paravenously by accident, it is advisable 
not to proceed with the treatment but rather 
to repeat the injection in about three to five 
minutes. Holmberg and Thesleff (5) reported a 
patient who suffered a compression fracture of 
the third and fourth thoracic vertebrae during 
an electroshock treatment owing to the fact 
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that part of the anectine was given parave- 
nously. Murray (9) also reported a similar 
complication due to the accidental injection 
of anectine subcutaneously. 

There is no need to use a mouth gag as long 
as the mouth is kept closed by supporting the 
lower jaw during the treatment. However, on 
some occasions we used a plastic sponge, 
wrapped in a piece of gauze, which is placed 
between the teeth and the lower jaw held 
against it. 

All the electric shock apparatus available in 
the hospital produced the desirable responses 
equally well. However, it was easier to obtain 
the petit-mal response when the electric stimu- 
lus could be automatically timed. 

This method overcomes the subjective dis- 
comforts associated with the use of anectine 
without the necessity of a barbiturate anes- 
thesia. It eliminates or greatly reduces the 
post-convulsive apnea. Anectine does not alter 


the beneficial effect of electroshock. The dose , 


of succinylcholine could be markedly d 
in the absence of pentothal anesthesia with 
equal or better relaxation than when pentothal 
and anectine were used together. There were 
no complications in our series of treatments. 
We were able to treat patients with severe 
skeletal and cardiovascular pathology whose 
physical condition previously contraindicated 
electroshock treatments. This method enabled 
us to treat a larger number of patients since 
only one-half or one-third of the time is needed 
to carry out the entire treatment procedure as 
would be needed with the use of pentothal and 
anectine combined. Finally, this method re- 
duces or eliminates the threat of malpractice 
suits. 


SUMMARY 


Anectine has been used to produce muscular 
relaxation in 181 patients who received 1,561 


electroshock treatments. The advantages of 
using anectine alone instead of in combination 
with pentothal anesthesia are discussed. A 
method is described which eliminates the un- 
pleasant effects of anectine. An electric stimu- 
lus is applied that causes a petit-mal reaction 
of which the patient has no recollection and 
which stuns the patient so that he does not 
feel the effect of the anectine. This method 
appears safe and useful, and its use is therefore 
recommended. 
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THE RECURRENCE OF SEIZURES IN TIME! 


BERNARD S. AARONSON, Px.D?? 


In the establishment of correlations between 
neural and behavioral events, seizure phenom- 
ena are an excellent vehicle. They are fairly 
well-defined sets of behaviors whose occurrence 
is accompanied by disturbances in the electrical 
rhythms of the brain. The behaviors emitted 
during seizures are also often of localiz- 
ing significance in determining the site of brain 
lesions. If behavior with such well-defined 
neural correlates can be shown to exhibit 
lawfulness from the standpoint of behavior 
theory, important progress may be made in 
explicating the neural mechanisms of behavior 
and in increasing understanding of the dy- 
namics of neural action and of the laws of be- 
havior themselves. This present study is the 
first of a series of attempts to determine 
whether seizures as such do exhibit lawfulness 
from a behavioral point of view. 

Hull (1, p. 10) has theorized that the prob- 
ability that any response which has once 
occurred will recur as the next term in a 
response chain is an inverse function of the 
number of successive responses in which it does 
not occur. In a similar vein, Zipf (4, pp. 40-47) 
has shown that the probability of recurrence 
of any word that has once been emitted de- 
clines hyperbolically as the interval in which 
that word does not occur increases in magni- 
tude. Generalization of this Zipfian interval- 
frequency relationship to seizure phenomena 
leads to the prediction that if the intervals of 
time between successive seizures are arranged 
in order of increasing magnitude, there should 
be an inverse hyperbolic relationship between 
the size of an interval and the frequency with 
which intervals occur. Seizures should tend to 
cluster in time, and the extent of such cluster- 
ing should determine the rate at which seizures 
occur. 

PROCEDURES AND RESULTS 

To test these hypotheses, all of the seizure 

records for April, 1955, at the Indiana Village 


! This paper was presented in part at the meeting 
of the Midwestern Psychological Association, St. 
Louis, May 3-5, 1956. 

‘From New Castle State Hospital, New Castle, 
Indiana. 


for Epileptics* were divided up according to 
the total number of seizures recorded for that 
month. The intervals between successive 
seizures were determined, and all groups not 
having a total of 50 intervals were eliminaied 
from consideration. Table 1 summarizes the 
seizure frequency groups used, together with 
the number in each group and the total aggre- 
gate of seizure intervals obtained by each 
group. 

As the groups were assembled without regard 
to sex, it was necessary to demonstrate that ihe 
seizures of females did not tend to cluster any 
more than did the seizures of males. The litera- 
ture on. the subject (e.g., 2, p. 23) contains 
many references to the effect that among 
females seizures tend to cluster around the time 
of the menstrual period. To this end, the group 
having 5, 6, 8, 9, and 10 seizures was divided 
up by sex, and the resultant distributions of 
seizure intervals were dichotomized arbi- 
trarily at an interval of two days. The signifi- 
cance of differences in clustering was tested by 
Chi?, and none of the differences was significant 
or showed any tendency to favor one sex over 
the other. It seemed apparent, therefore, that 
the seizures of females did not tend to cluster 
any more than did the seizures of males, and 
the sexes could be combined into the same 
groups. 

In order to test whether seizures tended to 
cluster in time more than might be expected 
by chance alone, 100 possible distributions of 
seizures in a 30-day period were set up for each 
seizure frequency by means of a table of ran- 
dom numbers. The proportions of intervals of 
two days or less which occurred within each 
hypothetical seizure frequency group were 


‘ determined, and these values were smoothed 


by fitting a least-squares curve to the data 
showing the regression of these proportions 
on their respective hypothetical seizure fre- 
quencies. These smoothed values and the 
proportions of actual seizure intervals which 
occurred within a two-day period are shown 
in table 2. It can be seen that only in the 


3 Now New Castle State Hospital. 
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TABLE 1.—Seizure Rate Groups USED IN THIS 


Srupy TOGETHER WITH THEIR FREQUENCIES 
snp ToTaAL NuMBER OF SEIZURE INTERVALS 


April, 1955 Number in Group 
2 80 80 
3 57 114 
4 45 135 
5 35 140 
6 28 140 
8 14 98 
9 10 80 

10 9 81 
11 5 50 
18 3 51 
21 3 60 
25 3 72 


TABLE 2.—ExXPECTED AND OBTAINED PROPORTIONS 
or INTERVALS OF 2 OR LESS DAys IN THE DISTRIBU- 
TIONS OF SEIZURE INTERVALS FOR EACH OF THE 
Se1zuRE RATE GROUPS 


Seizures Expected Obtained Significance 
pergMonth Proportion Proportion of Differences 
2 .16 .28 .O1 
3 .22 .40 .O1 
4 .28 43 01 
5 .34 .03 
6 .40 .50 .02 
8 51 .59 
9 .55 .64 
10 .58 .62 
11 .61 .80 .O1 
18 .78 .79 
21 .83 .83 — 
25 91 .87 
.O1 


groups with 21 and 25 seizures, respectively, 
did the calculated proportions equal or exceed 
the actual proportions of seizure intervals. 
When the over-all significance of the differ- 
ences between the two groups is tested by 
means of Wilcoxon’s test for paired replicates 
(3), more seizures are found to cluster than 
would be expected by chance. This is signifi- 
cant at the .01 level. When the obtained 
proportions are contrasted with the expected 
proportions, six out of twelve are significant 
at the .03 level or better. 

Having established that seizures do tend to 
cluster in time, the next task was to determine 
whether the regression of the frequency with 
which seizure intervals occurred upon the size 


of the seizure intervals was inversely hyper- 
bolic. The intervals and their frequencies were 
converted into logs, and the least-squares 
slopes of the resulting distributions were calcu- 
lated. Inasmuch as a hyperbola becomes a 
straight line in a doubly logarithmic trans- 
formation, the extent to which the obtained 
distributions differed from a straight line 
relationship was tested by Chi*. These data 
are presented in table 3. The inverse nature of 
the relationship is testified to by the fact that 
all the slopes are negative. The median slope 
of —1.13 is not significantly different from a 
slope of — 1.00 which is the slope characteristic 
of an equilateral hyperbola. The Chi’ test for 
the linearity of the distributions suggested that 
none of the groups differed significantly from a 
rectilinear relationship and all but the group 
with 9 seizures were significantly the same as a 
rectilinear relationship. The data suggest 
therefore that the probability of recurrence of 
seizures is an inverse hyperbolic function of 
time. 

If the degree of clustering is related toythe 
seizure frequency, the correlation between 
seizure frequency and the proportion ofthe 
total number of seizure intervals accounted 
for by any given interval should be maximal 
for the shortest intervals and decrease as the 
length of the intervals increases. To test this, 
the proportion of the total number of seizure 
intervals accounted for by each interval was 
computed for each of the seizure frequency 
groups. A rank difference correlation was com- 
puted between these proportions as contained 
within the 10 shortest intervals and the abso- 
lute seizure frequencies. It was predicted that 
the highest positive correlations would be 
found among the shortest intervals. The 
correlations should decrease and then become 
negative as the shortest distributions began to 
exhaust themselves. These correlations are 
presented in table 4. The groups with 21 and 
25 seizures were eliminated from this com- 
parison as they only contained five and six 
different magnitudes of intervals, respectively. 
The trend in the correlations fulfills the pre- 
diction and suggests a critical period of three 
days for the recurrence of seizures. If a patient 
can be kept seizure-free for three days, then he 
is apt to go for an even longer period without 
seizures. 
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TABLE 3.—Tue Stores or THE Dousty LOGARITH- 
mic ‘TRANSFORMATION OF THE INTERVAL FREQUENCY 
CuRVES IN-THE VARIOUS SEIZURE RATE GROUPS 
AND THE Cur TrEsT OF THEIR LINEARITY 


Slope df P 
2 —.52 | 27 3.37 > .99 
3 —.89) 21 2.57 > .99 
4 —.80| 17 1.08 > .99 
5 —.91| 14 0.95 >.9 
6 —1.16;| 18 1.48 > .99 
8 —1.21 | 14 1.21 > .99 
9 —1.10 | 10 9.67 appr. .47 
10 —1.23 9 0.58 > .99 
11 —1.27 9 1.92 > .99 
18 —1.49 8 0.55 > .99 
21 —1.08 0.29 > .9 
25 —1.62 5 0.25 > .99 
Median 
slope....| —1.13 


TABLE 4.—RAnk OrpER CORRELATIONS (RHO) 
BETWEEN SEIZURE RATES AND PROPORTION OF 
Torat Seizure IntTervats INCLUDED WITHIN 
EACH OF THE TEN SHORTEST INTERVALS (EXCLUD- 
mc Groups witH 21 aAnp 25 SEIzvuREs) 


Number of Days between ama 
0 .87* 
1 .95* 
2 .76* 
3 .41 
4 —.19 
5 .35 
6 — 
7 — .34 
— .63f 
9 — 
* p is at least .01. 
t p is at least .05. 


TABLE 5.—RANK CORRELATIONS (RHO) BETWEEN 
SEIzURE RATES AND PROPORTION OF INTERVALS 
OccURRING WITHIN EACH SUCCESSIVE CORRE- 
SPONDING AREA OF THE INTERVAL FREQUENCY 
Curves WHEN ALL Curves HAvE Been DIviwED 


INTO 5 CORRESPONDING AREAS 
Area Rho 
I .99* 
II . 70T 
III . 56T 
IV .22 
31 
* » is at least .01. 
Tt p is at least .05. 


To control for the possibility of artifact, all 
distributions were divided into five equal 
intervals, and the proportion of seizure inter- 
vals contained in each successive area corre- 
lated with the absolute seizure frequencies by 
means of a rank-difference correlation. It was 
predicted that the correlations would move 
from high positive to low positive since the 
differing number of intervals in each seizure 
frequency group was now controlled. Table 5 
presents these data and suggests that the 
hypothesis is upheld. | 


DISCUSSION 


In evaluating the findings of this study, it 
should first be noted that the observation that 
the seizures of men and women cluster to ‘he 
same degree does not imply that the seizures 
of females do not cluster around the time of the 
menstrual period. It only implies that while 
menstruation may be a specific occasion 
associated with the occurrence of seizures in 
females, there are as many occasions which 
may induce seizures in males as in females. 

The data of this study can be accounted for 
neurologically if one postulates that overt 
behavior appears when the number of nerve 
cells involved in mediating some overt behavior 
reaches’ some critical level. If one postulates a 
few hyperexcitable cells linked, perhaps, in 
some sort of reverberating circuit, the pattern 
of excitation would tend to spread probabilis- 
tically as other neurones become or cease to 
be available for excitation. When the number 
of neurones involved reaches some critical 
point, overt seizure behavior appears which 
continues until enough cells become exhausted 
so that the number of neurones involved falls 
below the critical level. The same random 
process takes place below this limen, and the 
probablilty of recurrence of overt seizure 
behavior depends on the number of neurones 
still involved in the seizure process. 

The specific behaviors noted in any given 
seizure occurrence are, of course, a function of 
the behaviors mediated by the nerve cells 
involved. The random fluctuations of excita- 
tion should be echoed by fluctuations in the 
behaviors available to the clinical observer. 
The spread of excitation in the neuronal net 


_ should produce distinct sequences of involve- 


ment of CNS functions which should depend 
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in part on the number of cells mediating these 
functions and in part on the availability of 
these cells for inclusion in the seizure process. 
The distance of these cells from the original 
focus of excitation is probably an important 
variable in this connection. 

The critical number of neurones necessary 
to convert seizure activity from microscopic to 
macroscopic levels is not an absolute affair, 
but is relative to the number of neurones sub- 
serving any particular function. Functions 
which are served by large numbers of neurones 
should be ralatively less prone to disruption 
by seizure activity. “Minor” seizures, such as 
auras or transitory and minimal losses of con- 
sciousness, should be more common than 
“major” ones. “Major” seizures should more 
frequently tend to terminate a sequence of 
seizures since more of the nerve cells which 
would be involved in the seizure process are 
apt to be in a refractory phase and not as 
easily stimulable. 

From the standpoint of seizure management 
this study also carries the implication that any 
time a seizure is prevented from occurring, a 
number of additional seizures is prevented. 
Since seizure frequencies seem to be related 
to the degree to which seizures cluster in time, 
maximal precautions after the occurrence of 
any seizure, however slight, should be rewarded 
by marked decline in seizure frequencies. 
Since the critical period for the recurrence of 
overt seizure activity seems to be within three 
days of a previous occurrence, great care should 
be exercised for at least this period of time. 


SUMMARY 


Analysis of the seizure records at the Indiana 
Village for Epileptics to determine the distribu- 
tion of the recurrences of successive seizures in 
time suggests that seizures tend to cluster in 
time. In spite of the fact that seizures in 


females may be precipitated by the menstrual 
period, there seems to be not greater tendency - 
for seizures in females to cluster any more than 
do those in males. The probability of occur- 
rence of a second seizure after one has already 
occurred seems to be an inverse hyperbolic 
function of time. The degree to which seizures 
cluster in time is related to the over-all seizure 
frequency. The critical period for the recur- 
rence of seizure activity is about three days. 

These data are accounted for by a hypothesis 
that a probabilistic spread of excitation from a 
group of hyperirritable cells which comprise a 
seizure focus takes place. Overt seizure activity 
occurs when enough neurones become involved 
in the seizure process. The extent to which any 
function is involved depends upon the number 
of cells governing that function and the dis- 
tance of these neurones from the original 
seizure focus. These factors determine the 
temporal sequences of involvement of func- 
tions during a seizure. 

From the point of view of management, this 
study carries the implication that every time 
a seizure is controlled, a whole sequence of 
seizures is rendered less probable. Major 
precautions taken after any instance of seizure 
activity, however mild, should reduce mate- 
rially the over-all frequency of seizures. 
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THE EFFECTS OF FRENQUEL UPON CHRONIC DISTURBED 
PATIENTS'” 


ERNESTINE C. PEAK, M.A., ROBERT E. CANESTRARI, M.A., 
AND BASIL E. ROEBUCK, MB., BS. 


HisToRY AND INTRODUCTION 


Frenquel, or alpha-(4 piperidyl) benzhydrol 
hydrochloride, is a relatively new drug which 
has been attributed with the property of block- 
ing schizophrenic hallucinations and delusions 
and leading to better ward adjustment. A re- 
view of the literature concerning the effects of 
this drug upon patients of several diagnostic 
categories reveals marked inconsistencies in the 
data. 

It has been reported (4) that Frenquel was 
less effective than reserpine and Thorazine in 
treating chronic paranoid patients. On the 
other hand, it was found (1, 2) to be effective 
in the dissociation syndromes and in blocking 
the development of LSD-25 and mescaline 
psychoses, but ineffective in the psychotic de- 
pressive states, obsessive-compulsive disorders, 
and anxiety reactions. Frenquel was seen (6) 
to correct the schizophrenic-like changes in the 
EEG patterns of rabbits produced by injec- 
tions of LSD-25 and mescaline, but it did not 
correct similar EEG changes induced by such 
drugs as. DFP, amphetamine, and pipradol. 
Frenquel is reported (3, 5) to be effective in 
eliminating delusions and hallucinations in 
acutely psychotic patients, but it is much less 
promising in patients with chronic disorders. 

Most of the investigations performed suffer 
from a lack of objective criteria and adequate 
controls. The experiment most pertinent to 
the present study is one of the few experiments 
' which incorporated control groups (7). Thirty- 
nine chronic disturbed patients whose average 
period of hospitalization was 17.5 years were 
studied. After clinical evaluation according to 
9 selected criteria, both the experimental and 
the control groups received placebo during the 
first period of 4 weeks; Group I was given 
Frenquel during the second period while 


1 The Frenquel and the placebo used in this study 
were supplied by the Wm. S. Merrell Company, 
Cincinnati 15, Ohio. 

2 This study was undertaken at Eastern State 
Hospital, Williamsburg, Virginia. 


Group II remained on placebo; Group I was 
returned to placebo during the third period 
while Group II was placed on Frenquel; and 
both groups received placebo during the fourth 
period. The results reported were that 21 of the 
39 patients showed definite improvement dur- 
ing the period in which they received Frenquel 
and some improvement was noted in 7 others. 
Twenty-six returned to their pretreatment 
level when they were again given placebo. 
With respect to ward adjustment, 21 were 
improved and three were worse. Hallucinations 
and delusions diminished in intensity in only 
5 of the 39 patients. There were no deleterious 
side effects. 

In a previous study of 40 patients at this 
hospital, in which 20 received Frenquel for one 
month and 20 received placebo for one month, 
the Frenquel group was found to be signifi- 
cantly worse in hospital adjustment as meas- 
ured by the Hospital Adjustment Scale by 
Ferguson, McReynolds, and Ballachey. This 
scale evaluates communications and interper- 
sonal relations, care of self and social responsi- 
bility, and work activities and recreation. The 
total score is a measure of the extent to which 
behavior reflects an “expanding” or a “con- 
tracting” personality. The results of this ex- 
periment were questionable since the patients 
were assigned at random to the two groups, 
and, by chance, the Frenquel group had a mean 
score which was significantly higher than that 
of the placebo group at the beginning of the 
study. It is possible, therefore, that this finding 
could have resulted from mere regression 
toward the mean, and so a new study was 
undertaken. In addition, information concern- 
ing the effect of the drug upon the patient’s 
delusions and hallucinations was desired. 


SUBJECTS 
Sixty-six female chronic patients were se- 
lected by ward attendants as possible hallu- 
cinators, and all of these were interviewed by 
two psychologists. Of the 66 patients, 21 were 
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rejected for lack of clear evidence of hallucina- 
tions from the patients themselves and 7 re- 
fused to take the pills. This left a total of 38 
patients on four different wards. 


METHOD 


The charge attendant on each of the four 
wards was given careful instructions on the 
administration of the Hospital Adjustment 
Scale (H.A.S.). The attendants then rated each 
subject on the H.A.S., and, on the basis of 
those scores, the patients were divided into two 
groups with nearly equal group means (29.89 
and 29.80). A psychologist who had no part in 
the interviews or the evaluations equated the 
groups, and only she and the pharmacist had 
knowledge of which patients received Frenquel 
and which ones were given placebo. No other 
tranquilizing drugs or therapy was given dur- 
ing the experimental period. There was no dif- 
ference in appearance, taste, or odor between 
the Frenquel and the placebo pills. Approxi- 
mately one-half of the patients in each ward 
were in each group. The 20 patients in the 
Frenquel group received 20 mg. of Frenquel in 
pill form three times a day for one month. The 
18 patients in the placebo group received the 
placebo pills three times a day for one month. 
At the end of that month, all of the patients 
were again interviewed by the same examiners, 
and the H.A.S. was readministered to each 
patient by the same attendants. Each patient 
continued to take the pills until the final H.A.S. 
and the final interviews were completed. 


RESULTS AND DISCUSSION 


Of the 20 patients in the Frenquel group 
there were only two from whom the examiners 
were unable to elicit hallucinations during the 
final interview. These two patients retained 
their delusions, however. Further, the exami- 
ners felt that the delusions and hallucinations 
of eight of the subjects actually were more 
intense although a simple increase in the pa- 
tients’ expression of their delusions and hallu- 
cinations may have accounted for the per- 
ceived change. Of the 18 patients in the placebo 
group, one showed slight decrease in the in- 
tensity of delusions and hallucinations. The 
interviewers felt that six were worse, but the 
same restrictions apply here as with the 


Frenquel group. No deleterious side effects 
were observed. 

The mean total H.A.S. score for the Frenquel 
group changed from 29.80 before treatment to 
32.25 after treatment. The mean total H.A.S. 
score for the placebo group changed from 29.89 
to 40.94 after treatment. 7-/ests were per- 
formed to determine the level of significance of 
difference between these means. The results of 
this operation are reported in. table 1. There 
was no significant difference between scores 
for the Frenquel group before and after admin- 
istration of the drug, nor between scores for 
the Frenquel group and the placebo group 
after administration of the pills. However, the 
difference between scores for the placebo group 
before and after administration of the pills was 
significant at the 1% level of confidence, i-e., 
only one time in one hundred cases could so 
large a difference occur by chance alone. 

There is some evidence to suggest that this 
latter finding is an artifact of the rating tech- 
nique employed. One rater, who scored 10 of 
the 18 placebo patients and only 6 of the 20 
Frenquel patients, appears to have consistently 
“up-rated” her patients on the second adjust- 
ment scale. The Frenquel patients as well as 
the placebo patients rated by that person 
showed the greatest mean improvement. If the 
Frenquel patients rated by that person are 
eliminated from the analysis of the data, there 
is still no significant differences between the 
scores before and after medication, but the 
trend is toward impairment (T = —0.61 with 
13 d.f.) rather than toward improvement. It 
would not be meaningful to perform this kind 
of analysis on the placebo group since she rated 
over half of the patients in that group, and the 
number of subjects would be too small. No such 
artifact could be discovered on the first H.A.S. 
or in the former study in which the placebo 


TABLE 1.—T-Tests on Totrat ScORES FROM THE 
HosPITAL ADJUSTMENT SCALE 


= d.f. P 
Frenquel (before vs. after)..| +0.66| 19 | <.10 
Placebo (before vs. after)...| +3.12 17 >.01* ° 
Frenquel vs. placebo after..| +1.11 | 36 | <.10 


* Indicates significance at the 1% level of confidence. 
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group was unchanged while the Frenquel group 


was significantly worse. 
The statement which can be made with as- 


surance from these data is that Frenquel did 
not improve the ward adjustment of the pa- 
tients in this study. Neither did Frenquel 
eliminate the delusions and hallucinations of 
the patients studied. 


CONCLUSIONS 


1. Frenquel, given in divided doses totalling 
60 rngm. daily, did not significantly decrease 
delusions and hallucinations in this study. 

2. Frenquel did not significantly improve 
ward adjustment in this experiment. 

3. Frenquel appears to have no advanta- 
geous effect upon chronic female patients in 
this hospital, and there are suggestions that it 
may decrease inhibitory tendencies among 
some hallucinating patients. The question of 
whether the drug actually has a negative effect 
upon ward adjustment, as indicated by the 
earlier study, requires further investigation. 


The authors gratefuly acknowledge the assistance 
- given by Mrs. Elizabeth Williams, Psychologist, and 
the ward attendants who were associated with the study. 
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A CLINICAL EVALUATION OF FRENQUEL' 


FRANK J. AYD, Jr., M_D. 


Since previous research with mescaline and 
LSD-25 intoxications in man suggested that a 
chemical antagonist to these compounds might 
be useful in the treatment of schizophrenia, 
Fabing’s announcement that the gamma isomer 
of Meratran (Frenquel) inhibited experi- 
mental mescaline and LSD-25 psychoses 
aroused considerable interest in this drug (1). 
Shortly thereafter Fabing and his coworkers 
(2) and other investigators (3, 4) reported that 
Frenquel was valuable in the treatment of 
acute schizophrenic psychoses in which delu- 
sions and hallucinations were the predominant 
symptoms. These reports indicated that 
Frenquel is an interesting drug, and that ex- 
tensive clinical trials with it are warranted. 


Scope OF STUDY 


Frenquel was prescribed for 44 men and 56 
women between the ages of 14 and 8&4. In this 
group there were 48 acute schizophrenic reac- 
tions, 32 chronic schizophrenic reactions, 6 
senile confusional states, 6 schizo-affective 
reactions, 4 toxic psychoses, 5 obsessive-com- 
pulsive neuroses, and 1 anxiety neurosis. They 
were administered Frenquel orally and intra- 
venously from a minimum of one week to a 
maximum of one -year. The average duration 
of treatment for the acute psychotic states 
was one month and for the chronic psychoses 
and neuroses six months. 


DOSAGE 


In an effort to establish the therapeutic dose 
of Frenquel there was considerable experi- 
mentation with dosage and route of adminis- 
tration in this study. The minimum oral dose 
was 20 mg. daily, and the maximum was 800 
mg. daily. The average oral dose was 100 mg. 
daily. Intravenous Frenquel was used for very 
acutely disturbed schizpohrenic reactions and 
the toxic psychoses. The usal dose was 100 mg. 
intravenously every four hours for an average 


'Frenquel supplied by The Wm. S. Merrell Com- 
pany, Cincinnati, Ohio. 
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of six injections. The highest single intravenous 
dose was 300 mg. 


EFFECTS 


Frenquel is a very safe drug. No serious side 
effects or physical complications were en- 
countered in this investigation. One woman 
developed a maculopapular rash over the back 
which disappeared when Frenquel was dis- 
continued. This rash reappeared when this 
patient subsequently was retreated with 
Frenquel necessitating the termination of 
treatment with this drug. 


THERAPEUTIC RESULTS 


The therapeutic results obtained with Fren- 
quel in this group of patients are very difficult 
to evaluate. It can be forthrightly stated that 
this drug is not specific for the treatment of 
schizophrenia. This agrees with the findings of 
Fabing (2). There were a few patients who 
were helped in a dramatic fashion. These were 
acute schizophrenics whose illness was of re- 
cent origin and whose symptoms curiously 
resembled mescaline and LSD-25 intoxications 
with auditory hallucinations predominating. 
Otherwise in the majority of acute and chronic 
schizophrenic reactions and the schizo-affective 
reactions, Frenquel did not appear to have any 
therapeutic action. 

Frenquel benefited the six senile patients in 
this study. Their illness was characterized by 
confusion, disorientation, and hallucinations. 
In three of these patients the symptoms ap- 
peared after major surgery for genitourinary 
or orthopedic reasons. In each case, intrave- 
nous Frenquel produced a prompt remission. 
The other three patients’ symptoms ap- 
peared during convalesecnce from acute medi- 
cal illnesses. ‘he response to Frenquel in these 
patients was not as dramatic although the end 
result was good, perhaps because they received 
Frenquel orally. 


An 84-year-old man underwent orthopedic surgery 
for the correction of a hip fracture. In the post-opera- 
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tive period he developed a psychosis characterized by a 
progressive impairment of memory, confusion, erratic 
behavior, paranoid delusions, auditory hallucinations 
and insomnia. For one week he was given oral Frenquel, 
100 mg. daily. Because he was unimproved, Frenquel 
was increased to 300 mg. daily, and this caused a com- 
plete remission from his psychosis within ten days. 
Three months later this patient had a similar psychotic 
episode. He was re-treated with oral Frenquel, 400 mg. 
daily, and within five days was symptom free. 


This 72-year-old man developed an acute confusional 
psychosis one week after genitourinary surgery. He was 
extremely apprehensive and expressed a variety of 
paranoid delusions. He was disturbed by vivid visual 
hallucinations of lights, geometrical figures, dwarf 
animals, and threatening human figures. He also men- 
tioned fleeting auditory hallucinations. Barbiturates 
and chloryl hydrate had no effect on him. One day 
later le was started on Frenquel, 100 mg. intravenously 
every four hours. After the third intravenous injection 
he was calm, partially oriented, and denied hallucina- 
tions. He received three additional intravenous injec- 
tions of 100 mg. Frenquel in the next twelve hours. The 
next day he was dramatically improved, and oral Fren- 
quel, 100 mg. q.i.d., was prescribed. On the third day 
he was fully recovered from his psychosis, and Frenquel 
was discontinued. 


The most favorable and satisfactory results 
with Frenquel were obtained in the toxic 


_ psychoses. However, it cannot be asserted 


with absolute certitude that the results ob- 
tained in thése patients can be attributed to 
Frenquel alone, since it is possible that the 
symptoms would have remitted without special 
treatment. Nevertheless, the toxic psychoses 
responded dramatically and apparently more 
rapidly when treated with Frenquel than would 
be expected normally. 


A 20-year-old man receiving large doses of Thorazine 
for a chronic schizophrenic reaction developed a toxic 
psychosis with confusion, disorientation, and visual 
and auditory hallucinations. He was restless but not 
very apprehensive. He brushed insects off the bed 
sheets. He got out of bed repeatedly to seize imaginary 
objects on the walls and floor. He responded to hallu- 
cinations that were suggested to him. He was confused 
and disoriented for time and place. His attention span 
was very brief. He could not sleep and ate only when 
urged to do so. Despite these symptoms, he was mildly 
elated and friendly. 

After 36 hours this patient was given Frenquel, 100 
mg. intravenously and 100 mg. orally. Within an hour 
he was calm and denied hallucinations. He slept for 
eight hours. When he awakened, he was somewhat 
coniused but not hallucinated or disoriented. He was 
placed on Frenquel, 100 mg. t.i.d. Two days later he 
was fully recovered. 

A Wechsler and Rorschach were administered to this 


TABLE 1.—WeEcnsLER Test RESULTS 


| Wis 
4 
3 9 
Picture completion............ 3 10 
2 & 
EE 9 13 
Verbal Scale I.Q............... 94 105 
Performance Scale I.Q.......... 65 104 

Deterioration index.......... 32% 0% 


* Due to chlorpromazine. 
t After Frenquel, 500 mgm. 


patient at the height of his toxic psychosis (table 1), 
His Verbal I.Q. was 94, Performance I.Q. 65, and Full 
Scale 1.0. 78. The Full Scale I.Q. was considered 
“spuriously low because of the great evidence of organic 
pathology throughout the test.” Digit Span, Arith- 
metic, and Similarities subtest scores were significantly 
below the mean. Object Assembly, Picture Completion, 
and Block Design scores were significantly below the 
mean, Object Assembly, Picture Completion, and Block 
Design scores were significantly low also indicating a 
visual motor disturbance characteristic of organic 
disease. The deterioration index was 32 per cent. 

The Rorschach disclosed schizophrenia with para- 
noid features with considerable signs of organic damage. 
During both tests the patient frequently lapsed into 
“daydreaming” and his attention span was very 
limited. 

The next day, after the patient had had a total of 
500 mg. Frenquel, the Wechsler revealed a Verbal I.Q. 
105, Performance I.Q. 104, and a Full Scale 1.0. 106. 
The di y between the Verbal and Performance 
1.Q.’s of the previous day was no longer present. High 
scores were obtained on the Digit Symbol, Block De- 
sign, Digit Span, and Similarities subtests. Object 
Assembly was a little low, indicating very slight visual 
motor impairment. The deterioration index was 0 per 
cent. The patient was in good contact, did not day- 
dream, and his attention span was normal. 


Three other chronic schizophrenics, one 


- man and two women, also had a similar toxic 


psychosis—two during Thorazine therapy and 
one from Pacatal. Each was treated with 


Frenquel in the manner described above, and 


each promptly recovered. 


A 45-year-old college professor of superior intelli- 
gence had an acute onset of a toxic psychosis with 
auditory and visual hallucinations, delirium, abdominal 
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pain, and orange-colored urine. The urine examination 
was strongly positive for porphyrins. He was given 100 
mg. Frenquel intravenously, and two hours later was 
much improved. The next day he relapsed. Within four 
hours after receiving 50 mg. Frenquel intravenously 
and 50 mg. orally, he was symptom free. He was placed 
on Frenquel, 100 mg. t.i.d., and two days later was dis- 
charved from the hospital fully recovered. 


Frenquel was of no value in the treatment 
of the neurotic patients in this study. 

Although no rigid controls were maintained 
to validate this observation it should be men- 
tioned that Frenquel combined with electro- 
convulsive therapy may be advantageous. A 
suficient number of patients who received 
combined Frenquel-electroconvulsive therapy 
appeared to respond more favorably and with 
fewer treatments than normally expected. 


CONCLUSIONS 


Frenquel is an interesting drug. The results 
obtained with it in the treatment of acute 
psychotic states are variable and inconsistent. 
Nevertheless, the findings in this study suggest 
that it should be tried in acute schizophrenic 
reactions, particularly in those of recent origin 
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in which the symptoms resemble those of mes- 
caline and LSD-25 psychoses. It also may bene- 
fit senile confusional states, especially those 
originating after surgery. Although the results 
obtained in toxic psychoses are difficult to de- 
fine, the use of Frenquel in such states is recom- 
mended. Finally, the combination of this drug 
with electroconvulsive therapy should be in- 
vestigated further. 
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_ THE PHANTOM LIMB: A PROPOSED THEORY OF 
UNCONSCIOUS ORIGINS 


GERALD H. 


The centralist and peripheralist theories 
about the origin of the phantom limb phe- 
nomenon have some rather definite limitations. 
The centralist theory, elaborated by such 
individuals as Pick (5), Head (2) and Schilder 
(7), claims that there are processes in the cen- 
tral nervous system which are more or less 
independent of sensory stimulation from the 
periphery and which perceptualize the various 
body organs. In other words, a “body image” 
is acquired by the central nervous system 
through learning and physical maturation. 
Schilder felt that the phantom “...is the 
reactivation of a given perceptive pattern” 
(p. 67). However, he recognized the essential 
limitations of all existing explanations of the 
phantom when he said: “In general, the ampu- 
tated limb appears shrunken and closer to the 
body than the other. To some, the amputated 
hand appears as a child’s hand right at the 


shoulder. We have no explanation of these 


interesting phenomena” (8, p. 94). 

The limitation of both centralist and periph- 
eralist conceptions is precisely that they do not 
resolve the many subphenomena associated 
with the phantom. The proponents of the pe- 
ripheralist theory claim that the phantom is a 
product of nervous sensations arising from the 
stump; in other words, that it is a projection 
of sensations to areas supplied by nerve trunks. 
However, they fail to explain the persistence 
of phantoms after various kinds of corrective 
surgery on the stump area or the modifications 
of sensation when different stimuli are applied 
to the stump. Again, the limitation of this 
view is the lack of a suitable explanation for 
the subphenomena associated with the exist- 
ence and persistence of the phantom over pe- 
riods of time. 

More recently, motivational and emotional 
factors have been emphasized by analytically- 
oriented investigators. The phantom has been 
thought of as representing a narcissistic desire 
to maintain the body’s integrity in the face of 
a realistic loss or a rejection of symbolic castra- 


ZUK, Ph.D. 


tion of a body organ. Kolb, Frank and Watson 
(4) have stressed emotional components: “The 
attitudes of the mother and the father leave 
an indelible impression on that child as far as 
his later concept of himself as a person is con- 
cerned. Pain is often intermittent and repre- 
sents an emotional response (which is) an 
indication by the patient that he is suffering 
from the loss of an important part which has 
significance in terms of his relationships with 
others. In certain patients these symptoms of 
pain could be induced by reference to somé 
known cause of anxiety in the patient’s inter- 
personal life.”” The success of the psychothera- 
peutic approach where other methods of treat- 
ment have failed lends weight to the idea that 
unconscious motivational and emotional fac- 
tors are implicated in the production of the 
phantom after amputation or paralysis. While 
this approach still does not explain the dy- 
namics of the phantom, it indicates that more 
attention should be given to the elaboration 
of unconscious factors in the development of 
phantoms, painful and otherwise. A valuable 
piece of insight has been offered by Rosner (6), 
who says about the phantom: “Such phe- 
nomena occur in apparent conformity to forces 
that are beyond the influence of the conscious 
will of the patient. But the phantom limb is 
not altogether beyond control. It can be in- 
fluenced, according to Betlheim, by hypnosis, 
by suggestion or other psychological mecha- 
nisms. Its behavior is not altogether capricious 
and unpredictable but conforms to the laws of 
the unconscious as described by Freud” (p. 
162). 

A reassertion of and amendment to Rosner’s 


‘statement is proposed: that the phantom is 


a product of the unconscious (which presumes 
a neurological substructure); and, in addition, 
that the laws of the unconscious which control 
the phenomenon parallel Freud’s theory of four 
factors involved in the production of dreams— 
those factors which he labelled the “dream work”. 
Indeed, a tentative theory of the phantom 
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might legitimately develop along lines parallel 
to those set down by Freud in his explanation 
of the origin of dreams. 

One major assumption of a parallel theory 
would be that the phantom—like the dreaam— 
is a product of unconscious wishes or desires. 
Freud (1) describes the process by which the 
wish acquires visual, auditory and tactile repre- 
sentation by postulating that during sleep the 
motor release of thought-impulses is restricted. 
These impulses are then deflected back through 
the psychic systems and acquire representation 
by means of this “regressive” process. The 
impulses, in their backward flow, reawaken the 
images that exist ordinarily in a latent, dor- 
mant state within the so-called “mem” (mem- 
ory) systems. Representation in visual, and 
other imagery takes place within these “mem” 
systems. Essentially, it is through the operation 
of a regressive process that the wish-impulses 
are transformed into various perceptions dur- 
ing the sleeping state. 

If we postulate that the motive power neces- 
sary to produce the phantom is an unconscious 
wish, how then is it possible for these wishes 
to acquire representation (i.e., to become ex- 
perienced visually, tactually, etc.) during the 
waking life? Obviously, motility is in full sway 
during the waking life: must not motility cease 
in order to produce the regressive process? 
No! In the first place, Freud mentioned that 
in certain morbid states (e.g., hysteria and 
paranoia) the phenomenon of regression is 
clearly observed during the waking state. The 
hallucinations of such individuals are evidence 
of a regressive process in which suppressed 
memories from the unconscious are revivified 
under the motive power of certain wish-im- 
pulses. In the second place, a cessation of 
motility has actually occurred in the case of 
the phantom. In amputation, the missing limb 
is obviously no longer motile; and in paralysis 
of limbs, movement is impossible. A restriction 
of motility has occurred in these cases, and 
therefore the necessary pre-condition for the 
functioning of the regressive process is satis- 
fied. | 

Are there other relationships between the 
phantom and dreams? Close observation re- 
veals certain resemblances between the sub- 
phenomena associated with the phantom and 
the factors involved in the “dream work” 


(condensation, displacement and secondary 
elaboration). Freud considered these factors 
as distortions which occurred when it was 
necessary to censor certain wish-impulses. A 
censorship was recognized whenever a wish- 
fulfillment was disguised or made otherwise 
unrecognizable in the manifest dream; in this 
process, there must presumably be present a 
tendency to defend against the wish so that it 
could express itself only in some distorted fash- 
ion. Now in the case of a limb amputation it 
would seem reasonable to suppose that acting 
against the wish to use the lost limb is the wish 
to adjust to the reality of the loss. Since these 
wishes are rather grossly inconsistent (it should 
be recalled that inconsistent wishes can live 
quite comfortably side by side in the uncon- 
scious), a process resembling censorship might 
be presumed to enter in and promote distor- 
tions that are similar to those that Freud had 
in mind when he considered dream distortions. 

In the present view, it seems reasonable to 
assume that the subphenomena which are 
associated with the phantom (such as tele- 
scoping and the dropping out of parts) may be 
best explained as distortions brought about 
by a certain kind of censorship of the original 
wish-impulses to use the lost or disabled limb. 
Telescoping, or the subphenomenon in which 
the phantom appears to approach the stump 
and disappear into it with time, would consti- 
tute one kind of distortion resulting from the 
censorship; the dropping out of parts of the 
phantom with time would constitute another 
(closely akin to Freud’s factor of condensation 
of dreams in which certain parts of the dream- 
thoughts are omitted from representation). 

It is not the purpose of this paper to explain 
the changes (or subphenomena) in the phan- 
tom in terms of Freud’s four factors. It is a 
guess that whereas these changes are produced 
by factors which parallel those described by 
Freud, they are not identical with Freud’s fac- 
tors. Studies of the phantom should be directed 
at determining the specific character df un- 
conscious factors which produce and cause 
changes in the phantom. Such studies could 
be of great value in helping to chart some areas 
of the unconscious which have remained ob- 
scure. 

Generally speaking, the unconscious origin 
and the wish-fulfilling function of the phantom 
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can account for many of the facts supplied by 
investigations of the phantom to this date. 
Painful phantoms, for example, seem to be an 
exception, occurring in about 5 per cent of all 
amputations (figures vary between 2 per cent 
and 10 per cent). Under a theory of the un- 
conscious origin of the phantom, the painful 
phantom might be produced by either of two 
conditions (or a combination of both): 1) nerve 
irritation at the stump which is of sufficient 
strength to provoke the unconscious wish to 
use the intact organ, and 2) psychic conflict 
between the unconscious wishes to use the 
intact organ and to adjust to the reality of 
having lost the organ. The painful phantom 
will be considered again later in this discussion. 

A theory of the unconscious origin of the 
phantom could account for the case in which 
the phantom appears to penetrate a solid ob- 
ject placed before it by positing the existence 
a factor similar to Freud’s secondary elab- 
oration. Indeed, this interesting subphenome- 
non seems to provide weight for the argument 
that the phantom is an‘unconscious wish-ful- 
fillment. As the product of an unconscious wish 
the phantom could not possibly “‘adapt iself” 
to an object held in front of it, for example, by 
bending because the image projected is in the 
nature of an hallucination. When individuals 
report that the phantom has “gone right 
through” a solid object, it would appear that 
they do so on purely logical grounds. How 
other than by a desire for intelligibility (or 
what the Gestaltists call “good fit’”’) could one 
explain why an amputee reports that his 
phantom has penetrated a solid object? 

Absence of phantoms has been reported in 
children amputated at the ages of 3 to 5 years. 
These cases would suggest that a fund of ex- 
perience is necessary for the development of 
the phantom (i.e., a fund of wishes revolving 
about individual body organs). Though phan- 
toms of the facial parts, breast and penis have 
been noted, their frequency is much less than 
limb phantoms. This fact would tend to be 
consistent with the idea that some impairment 
in mobility must exist as a pre-condition to 
the production of the phantom. The face, 
breast and penis (being less motile than the 
limbs) would. probably not so easily satisfy 
the necessary pre-condition. 


Many other subphenomena-associated with 
the phantom have been reported in the litera- 
ture. Generally speaking, these would seem to 
be more admissible to explanation on the 
theory of an unconscious rather than a central 
or peripheral origination. A neurological sub- 
structure of the subphenomena cannot, cf 
course, be denied; but a neurological theory 
is no more sufficient to explain their existence 
than it is capable of explaining the process of 
thinking. Neither a central nor peripheri! 
theory can rationally account for the benefici:| 
results of psychotherapy on painful phantoms; 
a theory of unconscious origin is more con- 
sistent in this respect. On the other hand, a 
theory of unconscious origins is not incoi- 
sistent with successful treatment of the phaii- 
tom by operations on the stump for remov:l 
of scar tissue, etc., or operations on sympi- 
thetic ganglia. In these cases reduction in 
nerve irritation would lessen chances of arous- 
ing wish-impulses revolving about the lost 
limb. ~ 
Assuming that pain originates either inde- 
pendently (i.e., by nerve irritation) or as an 
integral part of the wish-impulses, more than 
one method of treatment would-be- employed 
in dealing with painful phantoms. The method 
most likely to meet with success, of course, 
would be a psychotherapeutic (if not psycho- 
analytic) approach which delved into uncon- 
scious material, such as has been described by 
Kolb (3); yet there would certainly be instances 
of painful phantoms which would succumb to 
nothing other than a surgical treatment of 
nerve irritations. In all cases, however, reason 
would dictate that the psychotherapeutic 
method should be tried before the surgical in 
alleviating pain. 

Due probably to the fact that somatic pain 
has attended the phantom in a certain per- 
centage. of cases, its investigation as a normal 
psychobiological phenomenon has not received 
much emphasis. In a recent article, Simmel (9) 
makes the statement that “‘. . . I cannot think 
of any other phenomenon, any other set of 
facts, from which one can tease out quite as 
elegantly the separate contributions of basic 
anatomy and physiology; of normal learning 
in the course of development of the individual 
of special motivational components, that is, 


; 
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the psychiatric problems, and of the influence 
of certain social and cultural factors” (p. 638). 
In this paper an effort has been made to fit 
the multiform and multilevel factors that 
enter into the production of the phantom 
within a single inclusive theoretical matrix. 
A theory of an unconscious origin of the phan- 
tom would be more able to integrate the many 
apparently inconsistent facts that have sur- 
rounded and obscured the phenomenon than 
either a centralist or peripheralist view. This 
paper attempts to draw a certain parallel (but 
not an identity) between the dynamics of the 
phantom and the dynamics of the dream de- 
scribed by Freud. Both are viewed as products 
of the unconscious; both as regressive phe- 
nomena; both requiring as a necessary pre- 
condition certain restrictions on motility. It 
is hoped that future investigations of the 
phantom will furnish experimental documenta- 
tion and support for this theoretical framework. 
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RELIGIOUS BACKGROUND OF PATIENTS IN A MENTAL . 
HYGIENE SETTING’ 


RQBERT M. EICHLER, Px#.D. anp SIDNEY LIRTZMAN, Px.D. 


The incidence of mental disorders within 
various religious groups is of considerable 
interest, among other reasons, because religion, 
directly or indirectly, may often be signifi- 
cantly related to the psychodynamics of the 
disorder. Most of the investigations concerned 
with this problem have dealt with hospital 
patients (3, 6) although there has been some 
recent effort to study populations outside of a 
mental hospital setting (2, 5). 

Apart from the question of the distribution 
of emotional disorders in religious groups there 
is a related and highly meaningful (albeit rela- 
tively overlooked) problem of the representa- 
tiveness of such groups in treatment facilities. 
Are these groups proportionately representa- 
tive of the community from which they come, 
and if not, what influences operate to produce 
such disproportionate representations? 

. Among the characteristics studied in a recent 

survey (1) of various sociological, cultural, and 
psychopathological characteristics of patients 
in individual psychotherapy at the Mental 
Hygiene Treatment Group of the Psychiatry 
and Neurology Unit, Veterans Administration, 
New York Regional Office,? was that of reli- 
gious background of patients (defined in terms 
of parental religious faith). Information was 
gathered on a total of 339 patients in individual 
treatment during the summer of 1953, repre- 
senting approximately 90 per cent of all such 
patients. 

The distribution of religious backgrounds is 
revealed in table 1. It will be seen that slightly 
over one-half of the group are of Jewish back- 
ground, close to three-tenths Catholic, and ap- 
proximately one-eighth Protestants.’ In the 
geographic area served by the clinic the reli- 
gious background of the population approxi- 


1 From the New York onus Office of the Veterans 
Administration. 

? Hereinafter referred to as “‘clinic’’. 

* With Negro patients eliminated, the clinic break- 
down is: Jews 54 per cent, Catholics 29.8 per cent, 
Protestants 10.3 per cent, others and unknown 5.9 per 
cent. 


mates 45 per cent Roman Catholics, 25 per 
cent Jews, 25 per cent Protestants, and 5 per 
cent others.‘ 

On the assumption that the local distribu- 
tion is representative of the religious back- 
ground of the veterans in this area, the inci- 
dence of Jewish patients at the clinic is twice 
their proportionate number in the population, 
Protestant patients one-half their number, and 
Catholic patients two-thirds their number. The 
chi-square test of statistical significance indi- 
cates the clinic distribution to be significantly 
different from the expected one at beyond the 
.001 level of confidence (chi-square of 134 for 
2 degrees of freedom). 

How can this markedly disproportionate 
representation be accounted for? Is it a reflec- 
tion of the prevailing incidence of psychopa- 
thology in the three populations, of their 
receptiveness to psychotherapy, or a combina- 
tion of these and other factors? Does it involve 
the variable of religion at all? These questions 
are, quite obviously, difficult to answer defi- 
nitively. One important reason, among others, 
is the absence of reliable information as to the 
actual incidence of psychological disturbances 
in each group residing in this area. Neverthe- 
less, some attempts to clarify the problem can 
be made. 

One consideration that comes immediately 
to mind is whether the clinic distribution of 
religious backgrounds is related to the severity 
of emotional disturbance (e.g., since the Jewish 
group predominates in the clinic, does it also 
manifest a proportionately greater incidence of 
psychosis than the other groups?). In order to 
determine whether such a relationship exists, 
the three religious groups were compared for 
the incidence of neurotic and psychotic diag- 


* According to statistics compiled from the following 
sources: American Jewish Congress, the Protestant 
Council of the City of New York, and the New York 
Public Library; the Health Insurance Plan of Greater 
New York in-a recent survey arrived at a similar dis- 
ie (cf. The New York Times, March 21, 1955, 
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TABLE 1.—DistTrisuTIon oF RELIGIOUS BACKGROUND 


Religion No Per Cent 
43 12.6 


noses. Table 2 reveals the results of this com- 
parison.® There were no statistically significant 
differences in the frequency of psychotic or 
neurotic diagnoses among the three groups 
(chi-square of 1.12 for 2 degrees of freedom). 
Each group comprised approximately one-third 
psychotic and two-thirds neurotic patients. 
The possibility that the three groups are of 
different educational levels and that the differ- 
ent representations are a resultant of this vari- 
able rather than religion was considered. Thus, 
people who have attained a high educational 
level may be more aware of psychotherapy as 
a method of treatment than those who have 
limited schooling. To compare the educational 
level for the groups, the median number of 
years of schooling for each group was com- 
puted. There were no significant differences in 
medians; all approximated the level equivalent 
to completion of high school. The median 
educational achievement for the Jewish group 
was 12.23 years, for the Catholic group 11.82 
years, and for the Protestant group 12.13 years. 
Another possibility for the skewed religious 
representation is the operation of the factor of 
acculturation. Does the distribution shown in 
table 1 reflect generation in the United States 
rather than religion? Table 3 indicates the rela- 
tionship between generation in the U. S. and 
religious affiliation of the patients. Patients 
whose parents were born abroad occur pre- 
dominantly in the Jewish and Catholic groups 
(52 per cent and 66 per cent, respectively). The 
bulk (65 per cent) of the patients of Protestant 
background, however, are at least second gen- 
eration Americans. The representation accord- 
ing to religious background thus reflects, to 


5 This table does not include those cases (31) where 
patient’s religious background was other than the three 
major religious denominations, where information as 
to religion was unavailable, or where diagnosis was 
primarily neurological. 


some degree, the factor of acculturation. Obvi- 
ously, however, there is not a one-to-one rela- 
tionship between these variables since patients 
of Jewish background are most numerous in 
the group under survey although patients of 
Catholic background show a greater percentage 
of first generation native Americans. 

Still another variable that should be con- 
sidered is that of socio-economic status. Is the 
skewed religious distribution a reflection of 
socio-economic status (4)? Since the survey 
questionnaire was not designed to measure 
socio-economic status directly, a rough index, 
patient’s employment status, was used in con- 
sidering the influence of this variable. Table 4 
shows the relationship between religious back- 
ground and employment status. Taking the 
extreme groups in terms of clinic representa- 
tion, the patients of Jewish background show 
the smallest percentage (13.8 per cent) of un- 
employed and/or laborers compared with those 
of Protestant background (41.8 per cent). Con- 
sidering the category of professional employ- 
ment, the Jewish group shows the highest pro- 
portion (19:1 per cent), the Protestant group 
is next highest (16.2 per cent), while the 
Catholic group is lowest (12 per cent). The 
data, thus, suggest that the religious repre- 
sentation in the clinic is, to some degree, reflect- 
ing the socio-economic status of the patients. 

Cultural and traditional factors closely 
related to the various religious backgrounds, 
undoubtedly, also play significant roles. Thus, 
the high premium wHich Jewish people place 
on mental activities, their enlightened attitude 
toward emotional derangement, their predilec- 
tion for introspection, and the relative lack of 
conflict between their religious doctrine and 
psychoanalytic therapy (in contrast to the 
partial opposition expressed by the Catholic 
Church) are quite probably involved in the 
high Jewish patient representation. A factor in 
the marked under-representation of the Protes- 
tant group may well be the strongly ingrained 
cultural (partly Calvinistic) view in America 
that one must work out one’s own salvation, 
one should be independent and have no need 
(and ought not to have need) for any one else to 
tell one what to do or how to live. 

Such considerations indicate that the dis- 
tribution according to religious background 
involves, in fact, a number of other variables 
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TABLE 2.—ReEticiovs BACKGROUND AND DIAGNOSIS 
Jewish Catholic Protestant 
Diagnosis 
No. % No % No. % 
TABLE 3.—GENERATION IN U. S. AND RELIGIOUS BACKGROUND 
Jewish Catholic Protestant Other No Informatior 
Generation 
No % No No. % No. % No. % 
89 51.7 | 66 66.0; 14 $3.51 7 100.0 1 5.9 
2nd or more generation.......... 69 40.1 32 32.0 | 28 65.1 0 10 58.8 
No information......... Nee oe 14 8.2 2 2.0 1 281i 0 6 35.3 
172 100.0 | 100 100.0 | 43 100.0 | 7 100.0 17 100.0 
TABLE 4.—REeEtiGiovs BACKGROUND AND EMPLOYMENT 
pm Jewish Catholic Protestant Other No Information 
No. % No. % No. % No. % No. % 
eee rt oP 17 9.8; 20 20.0 12 27.9 1 14.3 4 23.5 
SS 7 4.0; 11.0 5 11.8; 1 14.3 2 12.0 
20 11.6 5 5.0 2 4.7 1 14.3 1 5.8 
7 4.0 14 14.0 6 13.9 14.3 5 29.4 
I die 33 19.1 12 12.0 7 16.2) 0O 0 1 5.8 
26 15.1 5 5.0 2 4.7; 0 0 0 0 
56 32.5; W 30.0 6 13.9 3 42.8 4 23.5 
No information................ 6 3.9 3 3.0 3 6.9; 0O 0 0 0 
172 100.0 | 100 100.0 | 43 100.0 7 100.0 17 100.0 


including acculturation, socio-economic level 
and cultural factors. In addition to the vari- 
ables directly concerning the patient, the atti- 
tude and background variables of the screening 


or intake doctor, as well as the psychothera- - 


pist, may be important factors influencing the 
religious representation. These will be investi- 
gated in another study. In the absence of 
definitive information as to the actual preva- 
lence of mental disorder in the three major 
religious denominations, it should also be noted 
that the possibility cannot be excluded that 
the clinic representation of religious back- 
grounds of these patients reflects the incidence 
of comparable psychopathology in each respec- 
tive group in the community. Roberts and 
Meyers (5) report that in a survey made of the 
New Haven population under psychiatric 


treatment, the incidence of psychoneurotic 
disorders among Jews was two and a half times 
expectation. Here, again, this may be a matter 
of greater amenability to treatment for this 
group. The latter problem, as well as a study 
of the attitudes of the three religious groups 
(perhaps refined as to those practicing and not 
practicing their faith) toward psychotherapy, 
is significant enough to warrant further inves- 


tigations. | 


SUMMARY 


This investigation was concerned with the 
representativeness of the three major religious 
backgrounds of a random sample of 339 pa- 
tients receiving individual psychotherapy at 
the clinic of the Mental Hygiene Treatment 
Group, Psychiatry and Neurology Unit, 
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Religious Background of Patients in Mental Hygiene Setting 


Veterans Administration, New York Regional 
Office, during the summer of 1953. It was 
found that the clinic distribution of religious 
backgrounds was significantly at variance 
from that expected on the basis of the actual 
distribution of religious backgrounds for the 
population residing in the New York area 
served by the clinic. 

The incidence of Jewish patients at the 
clinic was twice their proportionate number 

the population, Protestant patients one-half 
their number, and Catholic patients two-thirds 
their number. An analysis of possible reasons 
for this distorted representation suggested the 
influence of a number of other variables in- 
cluding acculturation, socio-economic status 
as well as related cultural factors. In the 
absence of information as to the actual preva- 
lence of mental disorder in the three major 
religious denominations population-wise, the 
possibility could not be excluded that the 
clinic representation reflected the incidence 
of comparable psychopathology in each re- 
spective group in the community. Further 
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investigation of the latter problem as well as 
of the attitudes of the three religious groups 
toward psychotherapy is needed. 


The authors are greatly indebted to Dr. Richard 
H. Paynter, Chief Psychologist, for his continued 
encouragement and generous assistance. 
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NORMAL AND NEUROTIC OLFACTORY BEHAVIOR 
IN MONKEYS 


A Motion Picture’ 


JULES H. MASSERMAN, MLD., 


The film first illustrates an apparatus in 
which experimental animals may be trained 
to respond to controlled auditory, visual and 
pure or combined olfactory stimuli (fig. 1). 
Eighteen monkeys (10 rhesus, 5 American 
spiders, 2 vervets and 1 mangabey) when per- 
mitted to show spontaneous olfactory prefer- 
ences, were generally drawn to substances 
with fruity aromas, but showed no aversions 
to food even when it smelled of indol or skunk. 
Odors infused into the apparatus for from 
15-60 sec. proved to be less effective than 
sound or light signals as cues for the animals 
to operate switches for food rewards; however, 
after from 5 to 12 weeks of special training, 
such olfactory conditioning could be estab- 
lished. 


INDUCTION OF EXPERIMENTAL NEUROSES 


After several months of such observation 
and training, each monkey was subjected to 
the sudden appearance of a small rubber 
“snake” in the food box at the moment of 
conditional food-taking. From 12 to 15 of these 
conflictful experiences, each associated with 
the smell of lemon, pine needles or anise, re- 
sulted in the induction of a severe and pro- 
tracted experimental neurosis variously char- 
acterized by inhibitions of normal feeding, 
play and exploratory activities, hypersensi- 
tivity to all stimuli, frequent and violent startle 
and aversive reactions, serious neuromuscular 
and organic dysfunctions, deviated erotic be- 
havior, evidences of hallucinatory and delu- 
sional experiences, and persistent alterations 
in interanimal relationships parallel to those 
that occur.in human neuroses and psychoses 
(1, 2, 3, 4). In addition, the monkeys also de- 
veloped intense olfactory phobias which 
quickly generalized from the fruity odors spe- 

1 Presented before the annual meeting of the Soci 
of Biological Psychiatry, Chicago, Illinois, April 27— 


1956. The film is 16 mm., black and white, silent, with 
a running time of about 15 minutes. 


AND CURTIS PECHTEL, Px.D. 


cifically associated with their neurotigenic 
conflicts to all other olfactory stimuli. Con- 
versely, as the experimental neurosis was miti- 
gated by various methods of individual or 
group therapy, these olfactory generalizations 
were reversed: i.e., previously neutral odors 
became progressively better tolerated, whereas 
fruity aromas continued to evoke minor aver- 
sive responses even after nearly all other evi- 
dences of neurotic behavior had disappeared. 


EFFECTS OF DEODORANTS 


Of the many deodorants tested, only one, a 
chlorophyll compound, markedly alleviated 
or prevented olfactory reactions in experi- 
mentially sensitized monkeys; however, its mode 
of action was not determined. 


SUMMARY 


Odors are well tolerated by normal monkeys 
and are less effective than signals in other 
modalities as cues for learned behavior. How- 
ever, when the animals are made experiment- 
ally neurotic, aversive responses to all olfactory 
stimuli are markedly increased. During recov- 
ery, these aversive effects can be significantly 
diminished by a deodorant, but olfactory stim- 
uli directly or indirectly associated with the 
original neurotigenic conflict remain phobi- 
genic longest. 
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Fic. 1. An apparatus for the study of olfactory reactions in normal and in experimentally neurotic cats and 
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tal tus: 
Food boxes with hin lids which receive rewards from automatic feeding system. (Conflicts engendered 
here by presentation of rubber snake or air blast stimuli.) 
Pedals to be manipulated by the animal to activate feeding signals. 
Visual configuration stimuli. 
Apparatus for administering olfactory stimuli, including solenoid valves and air gage. 
Panel for photographic signals. 
Grill floor which can be electrified. 
Blower for olfactory stimuli. 
Air stream chamber. 


. Carbon filtration bank. 


Photographic and illuminating light banks. 


. Grill and cleaning drawers. 


. Glass door. 
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CAROTID SINUS CONVULSIONS TREATED BY SURGERY 


SAMUEL ROSNER, M.D., F.LCS. 


A case of convulsions as a result of a “carotid 
sinus sensitivity” will be described. Weiss and 
Baker in 1933 (6) and Ferris, Capps and Weiss 
in 1935 and 1937 (3, 4) discussed the carotid 
sinus and its relation to syncope and convul- 
sions. In the latter paper they described three 
types of attacks: 1) Unconsciousness due to 
cerebral anoxemia as a result of cardiac asys- 
tole. 2) Attacks due to cerebral anoxemia 
caused by fall in blood pressure. 3) Uncon- 
sciousness without any marked change in blood 
pressure or heart rate. 

The first two types listed above are to my 
mind due to one basic cause and vary only in 
degree. Brain (1) gives as causes of carotid 
sinus dysfunction, scarring of tuberculous 
adenitis, atheroma of the artery, and rarely 
tumor. As general causes he lists menopause 
and dietary deficiency associated with chronic 
alcoholism. 

Various investigators have entertained the 
idea of the carotid sinus having a possible affect 
in epileptic seizures. Danielopolu and Marcu 
(2) felt that section of all the fibers of the 
carotid sinus and cardioaortic nerves may 
possibly abolish epileptic seizures in some 
cases. This would be physiologically a hazard- 
ous procedure since Greiwe (5) showed that 
in animal experiments such a procedure re- 
sulted in death within 24 hours. 

The carotid sinus will cause a reflex fall of 
blood pressure and a slowing of the pulse if 
the pressure within the sinus is raised; and 
vice versa. These reflex changes are governed 
by the sinus nerve of Hering, a branch of the 
glossopharyngeal nerve and the medullary 
vasomotor centers, 


CasE History 


?. S., a white male, age 41 years. Patient referred by 
Dr. S. Warman. In March, 1955, the patient went down 
to jet the papers at night. He felt dizzy and lost con- 
scicusness. There was no incontinence of urine or feces. 
In Sept., 1955, there was a burning dry sensation in 
the throat followed by loss of consciousness. The third 
attack came in Oct., 1955, while shaving. His wife 


heard him fall. She found him lying, “stiff with his 
mouth open.” 

The patient worked as a manager of a super-market 
and had been a healthy but nervous individual al! his 
life. Since his stay in the army, 1944, he had suffered 
from “chills”, once or twice each year, which were 
relieved by taking a drink of Scotch whisky and g: ing 
to bed. 

The day following an attack, 10/12/55, the neurolog- 
ical findings were as follows: 

B.P. 130/80, P.R. 78 per min., congestion of bth 
optic discs, absent abdominal reflexes in both lover 


‘quadrants and positive Babinski sign, bilaterally. \)i- 


lantin and Serpasil were prescribed. 

Skull x-rays were negative except for hypervascu- 
larity in the frontal region. 

Eye consultation showed no constriction of visual 
fields and no papilledema. 

Fasting blood sugar was within normal limits. 

Electroencephalogram was read as normal for a tense 
individual. 

In March, 1956, the patient was admitted to hospital 
because of frequently recurring attacks of unconscious- 
ness followed by an epileptic attack which was tonic, 
then clonic. The tonic portion lasted about 144 min- 
utes and the clonic portion about }4 minute. The at- 
tacks came about every half hour. The patient was 
calm between attacks and volunteered the information 
that each attack began with a “sensation” in the right 
side of the throat. Injections of sodium luminal in- 
creased the frequency and the violence of the fits. Dur- 
ing an attack the B.P. fell to 70/40 and the pulse rate 
ranged between 40 and 50 per min. 

Pressure over either carotid sinus brought on an 

attack. Local injection of novocaine in the region of 
the right carotid sinus stopped the attacks for six hours. 
Repeated injection of novocaine but with addition of 
2 cc. of injectable Benadryl stopped the attacks for 12 
hours. 
A Cardiologist was called in to confirm the diagnosis 
of carotid sinus epilepsy. He stimulated the carotid 
sinus and got a typical fall in blood pressure and brady- 
cardia. The electrocardiograph here shown were taken 
at the time of a fit. 

I decided to do a stripping of the right carotid sinus 
because the “‘aura” was on that side and because local 
block stopped the fits temporarily. This was carried 
out the next day. No gross pathology could be. seen at 
the side of operation. After operation, the blood pres- 
sure went up to 130/80 and the pulse rate to 80 per 
min. These have not varied from normal limits. The 
patient has remained well except for a momentary 
weak feeling on a very hot July day. At the last ex- 
amination in Sept., 1956, the B.P. was 130/80, pulse 
rate was 80 per min., and the patient was perfectly well 
and doing his usual work. 
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SUMMARY AND CONCLUSIONS 


A case of carotid sinus epileptic attacks with 
bradycardia and fall in blood pressure is de- 
scribed. The attacks became more frequent 
and more violent after phenobarbital by mouth 
and by injection. Stimulation of either carotid 
sinus brought on an attack, but the “aura” 
was confined to the right side of the throat. 
Novocaine, and novocaine with injectable 
Benaciryl, injected in the region of the right 
carotid sinus greatly prolonged the interval 
between the attacks. Stripping of the carotid 
sinus on the side of the “aura’’, the right side, 
has resulted in a beneficial result, no attack 
having recurred in six months since the opera- 
tion. 

If 2. conclusion can be drawn from one case, 
I would state that so-called idiopathic epilepsy 
is for the most part a cerebrovascular dysfunc- 
tion. 
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BOOK NOTES AND REVIEWS 


Books received are acknowledged and given a brief description in this section. Selections serving a variety of 
interests will be made from these for a more extensive review, as far as space will allow. 


BOOK NOTES 


Faust, Clemens. Die ZEREBRALEN HERD- 
STORUNGEN BEI HINTERHAUPTSVERLETZUN- 
GEN UND IHRE BEuRTEILUNG. (Stuttgart: 
Georg Thieme Verlag, 1955. Pp. vili + 
111. $3.50.] 


‘The Focal Brain Lesions in Injuries of the 
Occipital Lobes and their Evaluation” is a 
monograph by a “Dozent” of the University 
at Freiburg. The G. Thieme’s publishing 
firm’s representative in this country is the 
Intercontinental Medical Book Corporation 
in New York. The author began his medical 
career and scientific investigations under the 
direction of K. Kleist. He has been interested 
in optic agnosia for a great many years, and 
reports, in this well documented book, his 
experiences, examination methods, and results 
of investigations, the main purpose of which 
has been a more accurate and more objective 
measurement and evaluation of optic agnosia, 
especially of the milder and frequently over- 
looked degrees of optic agnosia. In separate 
chapters he deals with misrecognition or ag- 
nosia of objects, faces, writing and printing, 
colors, etc. The study is based on a large 
number of cases which were carefully exam- 
ined with clinical, psychological, laboratory, 
and other methods. The conclusions are a re- 
sult of team work; psychologists, ophthal- 
mologists, otologists, pathologists as well as 
neurosurgeons contributed their opinions. One 
of this monograph’s contribution is adding 
evidence to the view that some cases of clini- 
cally pure schizophrenia suffer from cerebral 
tumors. One man manifested a left-side deper- 
sonalization symptom; autopsy revealed a 
large right parietal-occipital tumor. 

The monograph contains many case studies 
in addition to generalizations. There are 
samples of psychological tests (new variants), 
photographs of visual fields, pneumoencephal- 
ograms, and brain sections, as well as clinical 
information. This contribution will be of real 
interest to all who are interested in a more 
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accurate and more objective evaluation of 
actual sensory-intellectual defects contingent 
upon occipital focal tumors. Publications of 
this kind are rather rare. 


Steiner, Franz. Tasoo. [New York: Philo- 
sophical Library, 1956. Pp. 154. $4.75.] 


In the preface, Evans-Pritchard, professor 
of social anthropology at Oxford, gives a brief 
biography of the author who died at the age 
of forty-three in 1952 as lecturer in social 
anthropology in the University of Oxford. 
This little book contains the text of.a course 
of lectures which Steiner was to deliver. The 
question of taboo was discussed by many 
authors, notably by Freud. Steiner’s main 
contributions are two. First, he clarifies the 
meaning of the term taboo, what it includes 
and what it excludes, pointing out the incon- 
sistencies and other logical inadequacies of a 
number of definitions available in literature. 
Secondly, he cites anthropological observa- 
tions in a rather thorough attempt at showing 
what taboo is in actual life and how the dif- 
ferent definitions and theories of taboo fit the 
facts. His scrutiny is close and thorough. The 
result is that most theories are found to be 
invalid. The reasoning is precise and the 
knowledge of facts is impressive. The book is 
weak on the positive side of the question: the 
author does not reach any positive conclu- 
sions himself. However his discussion is on a 
high level of thought and erudition. Anyone 
interested in taboo will want to study this 
book carefully. Laura Bohannan did an excel- 
lent job of editing Steiner’s lecture notes. 


Klein, D. B. MENTAL HyGrene: A SuRVEY 
OF PERSONALITY DISORDERS AND MENTAL 
Heattu. [New York: Henry Holt and Co., 
1956. Pp: 654. $6.75.] 


This revised edition has the same general 
plan as the first: a general introduction in 


which the nature and scope of mental hygiene 
and its historical background are outlined, a 
_ section on-the nature of mental disorders, a 
section on prophylaxis of mental disorders, 
and a final section on promoting mental 
health. The author suggests that uninitiated 
readers might prefer to read the two technical 
middle sections last. 

In the new edition the author, who is Pro- 
fessor of Psychology at the University of 
Southern California, has expanded the begin- 
ning orientation to include more historical 
data as well as outlining mental hygiene prob- 
_ lems. The author presents a telling appraisal 
of the shortcomings of the mental hygiene 
movement which has been in existence for 
almost fifty years, covering such realistic 
reasons as inadequate budgetary appropria- 
tions by our legislatures. 
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The book presents a well-rounded approach 
to the subject, stressing the multi-disciplinary 
background of mental hygiene in the biologi- 
cal and social sciences, various fields of psy- 
chology and ethico-religious values. 

The range of experimental material covered 
is tremendous: from early reforms of Pinel to 
the recent Schizophrenic Pilot Project of 
Stockton State Hospital. The author should 
be complimented on his excellent choice of 
quotations from different points of view, such 
as Boisen. 

This book should be commended for not 
offering itself as a panacea for personal mil- 
adjustments. Individuals desiring this are 
referred to the proper source—psychiatric 
clinics and the like. Instead, the book offers 
an educational course based on a scientilic 
approach. 


BOOK REVIEWS 


Nacht, S. Ed.: La PsycHANALYSE pD’AU- 
yourp’Hu!I [Paris: Presses Univ. de France, 
1956. Pp. viii + 869. ca. $8.00. 


Twenty-three authors, under the direction 
of S. Nacht, contributed to this French work 
on “Psychoanalysis Today”. It appeared 
under the auspices of the Parisian Institute 
of Psychoanalysis. In his preface, Ernest 
Jones reminds us that active interest in psy- 
choanalysis in France has never been wide- 
spread but was shown as early as 1905 by an 
essayist and writer of great renown, Romain 
Rolland. Beside him there was, before the first 
World War, a small number of men, among 
them Hasnard and Pitres. France has shown 
little response to analysis. One might wonder 
to what extent this is due to the vast French 
literature dealing quite intensively-with the 
psychosexual problems of individuals. An- 
other delaying factor may be the unwilling- 
ness of the French scientists to create “‘schools 
of thought”. It seems impossible to acquire 
adequate skill in theoretical and practical 
psychoanalysis without prolonged and super- 
vised schooling, which cannot be provided 
unless there is a group of teachers who agree 
on a body of concepts and methodological pro- 
cedures. Jones indicates that the French ana- 
lytic movement has now reached a higher 
level of stability than ever before. 


The orientation of “Psychoanalysis Today” 
is strictly Freudian. Dissenters are mentioned 
briefly and their ideas are rejected in a few 
sentences. The only freedom of disagreement 
allowed in the text consists of elaborations on 
Freud’s ideas and an expression of preference 
for one rather than another of Freud’s formu- 
lations if several incompatible ones from dif- 
ferent developmental stages of Freud’s think- 
ing are available. Throughout the book there 
is a keen awareness of the gradual changes 
brought about by the accumulated experience 
of decades. It is a good textbook, dealing 
systematically and exhaustively with all the- 
oretical and practical problems of the psycho- 
analysis of children as well as of adults 
—normal, neurotic and psychotic. A great deal 
of coordinating and editing must have been 
required to create a work which gives the 
reader the fundamentals and the advanced 
material in an unhurried, clear and consistent 
manner despite the large number of contribu- 
tors. “La Psychanalyse d’Aujourd’hui” ap- 
peared in two volumes but has a continuous 
pagination. The book will be of real value to 
anyone engaged in the teaching of analysis and 
as a reference book. An index would facilitate 
its use. 

Z. A. P. 


n 
J 
a 
t 
a 
4 
4 
4 
‘ 
‘4 
{ 
5 
} 
4 


Book Notes and Reviews 525 


Hill, Lewis B.: PSYCHOTHERAPEUTIC INTER- 
VENTION IN SCHIZOPHRENIA. [Chicago: Uni- 
versity of Chicago Press, 1955. Pp. 216. 
$5.00.] 


Dr. Hill has graciously and lucidly sum- 
marized the conceptions formed in a lifetime of 
therapeutic work with schizophrenics. After 
noting the behavioral manifestations of schizo- 
phrenia, the author attempts to render the 
impact of the illness in terms of the immediate 
and often awesome experience of the patient. 
Both the astute clinical observations and the 
subjective experience of the disease are then 
related to the dynamics and genesis of the 
acute schizophrenic process. (Thus this volume 
offered a pleasant contrast to two psychiatric 
texts which I was recently perusing. There one 
received the impression that the writers had 
spent a frustrating career with individuals 
whom they neither liked nor understood. Their 
texts largely consisted of personality descrip- 
tions with much overlap of the belittling 
adjectives between the different diagnostic 
groups.) Hill’s suggestions for psychotherapy 
with schizophrenics are built upon the earlier 
analysis. 

The author delineates the basic steps in the 
early psychological growth of the normal indi- 
vidual. These steps share in common the 
individual’s withdrawal of “selfhood” from 
something which thereafter is assessed as 
external to himself. The infant initially feels 
everything to be within; he has no awareness 
of. an outside world. The first step is the 
emergence from the mother-child unity of an 
ego which is preoccupied: with survival and 
the comfort which signifies security. In estab- 
lishing this distinction the baby learns to sort 
out its experiences which correspond to exter- 
nal events from those which are intrapsychic 
operations with symbols. The second step is 
begun by the infant’s splitting of the maternal 
image into good and bad in order to obtain 
relief from the confusion created by the com- 
plexly functioning mother. A corresponding 
split of the self-percept ensues. The conscious 
self, i.e., ego, then ejects and denies that part 
of the self, called by Hill the id, which con- 
tinues to maintain the intense attachment to 
the mother. The id has indefinite boundaries 
which embody part objects, i.e., an internal- 
ized maternal breast. The third step is the 


separation between the self and that part of 
itself which includes the animistic, savagely 
punitive image of the mother—the superego. 

The interpersonal situation of the child who 
will become prone to schizophrenia compels 
him to falter at these crucial developmental 
steps. The immature mother of the schizo- 
phrenic ambivalently overprotects and rejects. 
Her hysterical and obsessive difficulties prevent 
her awareness of the reality of the child; she 
regards him as her toy or plaything. The 
child, supersensitive to the dangerous hostility 
of the mother, and assuming that she could 
omnipotently gratify all the yearnings of his 
infantile ego if only she chose to do so, ap- 
peases her by acting out her unrealistic fanta- 
sies. 

Thus the schizophrenic-prone child fails 
adequately to ‘distinguish himself from his 
mother. He thereby sets the stage for a chronic 
resort to futile magic in his efforts to deal 
with her. Presumably his more drastic splitting 
techniques as well as his greater cathexis of 
the maternal breast lead to large amounts of 
energy remaining in the id. The excessively 
strong id threatens eruption into the corre- 
spondingly defective ego. Modelled in large 
measure upon the real qualities of the depriving 
and punishing mother, the powerful superego 
further menaces the integrity of the ego. Ex- 
pressions of aggression and mature sexuality 
are equally forbidden by the superego. The 
schizophrenic break is triggered by the tempta- 
tion of a desired relationship to someone. The 
ego cracks under the destructiveness of the 
jealous maternal imago, i.e., the superego, and 
the primitive nature of the id cravings directed 
at the other. 

A reader often senses an author’s need to 
write out a problem so as to mould it into a 
definitive shape for himself, or to present a 
theoretical discussion and/or research results 
to help move forward the current boundaries of 
the science, and/or to gratify narcissistic or 
expulsive needs, etc. Here the reader is im- 
pressed by the generousness and helpfulness of 
the author in making available his extensive 
and carefully culled knowledge of schizophre- 
nia. Dr. Hill has apparently directed much of 
his comforting and authoritative discussion at 
the new psychiatric resident. Hill would not 
only aid the apprentice to think through his 
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conceptual bafflement but would also supply 
some guidance for the deeper personal prob- 
lems activated by the contact with schizo- 
phrenics. 

This kind of approach by an author has its 
disadvantages. Not only is there an under- 
mining of the grateful reader’s motivation to 
think critically, but the author too seems little 
tempted to work through a certain vagueness 
in his argument. Often I had the impression of, 
at best, a rough consistency rather than of 
clearly logical sequence in the content. 

Thus, after mention of the induction of a 
split in the ego structure by the earlier splitting 
of the mother imago, we are told neither the 
nature of the two dissociated self-percepts nor 
which self-percept interacts with the good as 
opposed to the bad mother. Hill also remains 
hazy about the content of the self-in relation- 
to-mother theme which remains conscious. 
While Hill states that the concept of the om- 
nipotent maternal figure or breast is relegated 
to the id, it is uncertain whether the bad 
depriving mother figure or maternal part 
object may instead—or in addition—be part 
of the id, or even whether the characteristic of 
omnipotence results from a split other than 
that along the good-bad dimension. 

Since Hill defines as the id what is generally 
regarded as unconscious ego, or self, and in- 
cludes in the id the percepts of objects towards 
which it strives, it is incumbent upon him to 
state what significance this somewhat deviant 
definition has. This he does not do. Once the id 
is seen as having object assessments as well as 
strivings, then the distinction between ego and 
id becomes one of depth of personality level 
and degree of awareness only. Further, the- 
matic structures on any level, including that of 
the “id”, may boast a significant other who 
may act as an agent that rebukes or rewards 
on the basis of moral criteria, i.e., a superego 
precipitate. At any rate Hill does not succeed 
in clarifying the interrelationship or distinction 
between mental institutions in his presentation. 

Other omissions were of a different order of 
importance. Despite Hill’s attempt to present 
the actual experience of precipitously succumb- 
ing to schizophrenia, there is strangely little 
material on the archaic fantasies of the ill- 
person. (Probably this inattention was de- 
signed to avoid arousing the novitiate’s ardor 
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for symbol-chasing at the cost of his patient’s 
deteriorating reality.) The expert weaving 
back and forth between intrapsychic and inter- 
personal proceedings by the author whets the 
desire for a fuller exposition of his theoretical 
integration of these interrelated phenomena 
and the usually divergent theoretical ap- 
proaches. 

I may now be criticizing Dr. Hill for writing 
a book other than the one he chose to do. My 
justification is that each chapter of the book 
gives testimony to his unusual degree of compe- 
tency; it is to be hoped, therefore, that he 
follows the present work with a more finely 
wrought treatise. 

STANLEY ROSENMAN 


Réheim, Geza: Edited by W. Muensterberger 
and S. H. Posinsky: Macic 
PHRENIA. [New York: International Univer- 
sities Press, 1955. Pp. 230. $4.50.} 


Its crude organization and hodgepodge style 
clearly stamp this book as unfinished. A re- 
viewer must express regret at a death which 
not only cut down one of the most creative 
psychoanalysts in interdisciplinary areas, but 
also apparently prevented consummation of a 
promising study. At the same time there re- 
mains the irreverent thought that even if 
Réheim had lived, he would have evoked 
chiding for his customarily unmethodical pre- 
sentation. (I believe it was Fliigel in the 1930’s 
who devoted a couple of pages in a review of 
a Réheim monograph simply to lecturing the 
author on the advantages of systematizing 
and of following established usage in writing 
reports. ) 

A reader suffers threefold by this disjointed 
approach. He struggles—often in vain—to 
follow the discussion. He is mortified at being 
so little considered by the author. And most 
important perhaps, an anxious foreboding is 
set off by the author’s seemingly succumbing 
to the primary processes characterizing the 
primordial topic instead of his demonstrating 
an exemplary control by a rational ordering 
and conceptual refinement of the data. 

The book consists of two loosely joined 
essays. Part I, “The Origin and Function of 
Magic”, is largely a psychoanalytically ori- 
ented narration of the magic found in primitive 
tribes. Part II, “Fantasies and Dreams in 
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Schizophrenia”, is the report of a frankly non- 
therapeutic contact with a hospitalized schizo- 
phrenic patient. Because many readers will be 
alienated by the manner of presentation and 
because the work nevertheless boasts. many 
suggestive insights, I would like to attempt a 
brief restatement of the author’s main points. 

The anxieties accompanying each stage of 
development instigate their fantasied allevia- 
tion. The reassuring fantasy goes beyond 
hallucinatory gratification of the present need: 
the magic-laden fantasy precipitates a counter- 
phobic sense of potential mastery over the 
situation. At this point the schizophrenic halts. 
For he essentially believes that he and the 
world have already engaged in mutually de- 
structive acts of so horrendous a nature as to 
make the outcome irreversible. The schizo- 
phrenic’s “imagination magic’, a disguise of 
restitution for his relinquishment serves 
merely as a substitute for action. 

The healthy individual by contrast, makes 
constructive use of his magical idea that the 
world outside is ruled by his wishes and that 
he can obtain what he desires simply by 
desiring it. This universal notion supplies the 
prerequisite springboard of optimism for all 
reality-oriented behavior. When again frus- 
trated by the external world, the withdrawal 
of libido to the ego once more produces inflated 
assumptions of one’s power. These narcissistic 
conceptions then function as underpinning for 
renewed assertiveness in the real world of 
objects. 

Life’s fundamental anxiety, one which pro- 
vides a matrix for the experience of later 
traumas and frustrations, is generated by the 
sundering of the dual unity between mother 
and child. The child’s separation anxiety leads 
to various magical essays at restoring the 
communion. The core idea of magic—that 
one’s thoughts and feelings can change the 
universe—is an obvious denial of the disunity. 
A variant major resolution of separation 
anxiety is the incorporation of the other. The 
resulting introject functions, however, as a 
source of castigation. The archaic superego 
thus gives rise to a new set of anxieties. Magi- 
cal, i.e. counterphobic, measures arise to ward 
off or deny the superego’s accusation that we 
are bad and its injunction that we therefore 
should be inferior and inept. 


Réheim contends that the pleasure in one’s 
own body may be another initial response to 
object loss. (I would suggest, however, that 
even this defiant capacity to obtain solace from 
one’s own body is often understood as mediated 
by the incorporation of various part objects, 
i.e., the fantasy that one’s organs which 
generate well-being were assimilated from the 
external world.) The erotic zones do more than 
offer consolation at a time of object loss. At the 
various libidinal levels of development the 
erotogenic zones or qualities of the body in the 
fore are further employed as weapons in the 
countermove against the apprehensions 
brought about by that level’s efforts at banish- 
ing the fundamental anxiety. For instance, to 
protect against bewitchment, the society may 
encourage eating the feces of an animal like 
the cat which represents the witch. Because 
the child is consuming the witch, this measure 
ensures that the witch can not swallow the 
child with her evil. 

Schizophrenia is the necromantic psychosis 
par excellence. That is, schizophrenics fre- 
quently claim to be practicing magic or that 
they are influenced by the wizardry of others. 
Therefore study of schizophrenia promises 
further illumination of. the psychology of 
magic. At the same time, the tentatively con- 
solidated psychoanalytic insights into the black 
arts may make more understandable the schiz- 
ophrenic disease process. From his summary 
of the literatures R6heim concludes that there 
are four basic types of conjectured witchery 
spun out by the schizophrenic: 1) He holds the 
power to make or restore things and to influ- 
ence people with the magic powers emanating 
from within, 2) he is subject to sorcery by 
others which generally operates via his mouth, 
3) he readily identifies with others or with 
objects, and 4) he is really two persons incom- 
pletely united. 

The productions of Réheim’s patient pointed 
to an oral trauma as the origin of his disease. 
The patient had reacted to the trauma with 
aggressive fantasies of devouring and destroy- 
ing the mother’s body. These body contents 
then became retaliatory introjects which 
gnawed at his food and caused the retributive 
ruin of his own body. Restitutive introjects 
were then created in a futile try at coping with 
the annihilative internal beings. A confusion 
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of symbol and object followed from the failure 
of his cathexis to move back from the vividly 
animated internalized objects to the environ- 
ment. (In contrast, the normal individual will 
attempt to return to the object by way of the 
“inside” image of that object.) In appraising 
his disease, the patient sometimes attributed 
it to his early starvation; in self-punitive 
moments he blamed his own aggressive acts 
directed at his mother’s body. 

The incomplete nature of the book’s content 
becomes painfully manifest at several points. 
First, Réheim ignores the archaic structures 
of cognition which accompany and make pos- 
sible magical thinking. Next, Réheim tends 
too often to label a given magical system of 
thought as stemming from a given libidinal 
stage, or he will state that one element of a 
magical system represents, say, coital authority 
or castration. Using his own word magic he 
then dismisses an entire complex magical 
system as fully explained. It is also our im- 
pression that Réheim might have considerably 


strengthened his argument by establishing 
that the magical technques developed by a 
given society are uniquely derived from and 
designed to handle the particular despoilments 
to which its members are subject. Finally, the 
schizophrenic patient who was presented at 
length should have been dealt with as more 
than just a fantasy-producing object. The 
reader is told virtually nothing of the patient’s 
past history, family situation, or socio-cultura! 
characteristics, e.g., religious, ethnic, socia! 
class, and occupational background. One conse- 
quence is that the reader remains unacquainted 
with the important relationship between the 
real qualities of the patient’s parental figures 
and the oppressive savagery of the parental 
images which made each successively hazarded 
resolution of the infantile trauma untenable. 
Before concluding, I would acknowledge 
that this criticism of a posthumously published 
treatise is justified only insofar as it helps 
eventually to realize the aims of this extraordi- 
nary psychoanalyst and anthropologist. 
STANLEY ROSENMAN 


BOOKS RECEIVED FOR REVIEW 


Ettery, R. S. The Cow Jumped Over the Moon. Pri- 
vate Papers of a Psychiatrist. F. W. Cheshire Pty. 
Ltd., Melbourne, Australia. 

Kutner, B., FANsHet, D., Toco, A. AND LANGNER, T. 
Five Hundred Over Sixty. Russell Sage Founda- 
tion, New York, New York. 

Levy, ANNA Jupce VeTers. Other People’s Children. 
The Ronald Press Co., New York, New York. 


Mayo Clinic and Mayo Foundation. Clinical Examina- 
tions in Neurology. W. B. Saunders Co., Phila- 
delphia, Pa. 

ScHONELL, F. ELEANOR. Educating Spastic Children. 
Philosophical Library, Inc., New York, New York. 

Wermnoren, Henry. The Urge to Punish. Farrar, 
Straus and Cudahy, Inc., New York, New York. 


4 
| t 
t 
2 
t 


NOTES AND NEWS 


SCHOLARSHIPS FOR HUNGARIAN 
REFUGEES IN BIOLOGICAL 
SCIENCES 


To enable Hungarian refugees with appro- 
priate professional backgrounds to go to work 
as quickly as possible for American crippled 
children, the National Society for Crippled 
Children and Adults today announced a 
special scholarship program. 

The project, approved by the Easter Seal 
Society’s Executive Committee, and an- 
nounced by Dean W. Roberts, M.D., execu- 
tive director, is designed for recently admitted 
refugees who already have basic training in 
physical therapy, occupational therapy, speech 
therapy, or in fields of medicine related to 
rehabilitation of the crippled. 

Dr. Roberts said: “Among the 21,500 Hun- 
garian refugees admitted to the U. S., there is 
a significant number of skilled persons already 
trained in the rehabilitation field. The Easter 
Seal Society will seek from this new manpower 
pool college graduates and persons with tech- 
nical training in the biological or medical 
sciences who are interested in further special 
ized training leading to helping our handi- 
capped population.” 

He pointed out that the National Society 
plans to communicate with appropriate refugee 
organizations and outline the needs, opportu- 
nities and requirements in rehabilitation and 
to seek their help in locating and screening 
persons with the requisite interests and back- 
ground. Evaluation of training needs will be 
made in terms of technical preparation by U.S. 
standards and the kind of training necessary 
for the person to become an acceptable worker. 

“Types of scholarships that will be available 
will provide in-service training, refresher 
courses, short and long term university or 
technical school training,” Dr. Roberts said. 
“We will seek the cooperation and participa- 
tion of the various professional associations 
and appropriate training schools in this ven- 
ture.” 


The scholarship program will be imple- 
mented as rapidly as possible, he said. 

Dr. Roberts also announced that because of 
the concern of the Easter Seal societies nation- 
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wide for the plight of the Hungarian refugees 
in this country, facilities and services of the 
organization would be available to those suf- 
fering from handicapping conditions. He 
pointed out that because of residence require- 
ments, the refugees would not be eligible for 
services of tax-supported agencies. The Easter 
Seal societies, he said, hope to be able to offer 
rehabilitative services to those needing them 
in the interim period while the refugees are 
establishing new residences. 

Address: The National Society for Crippled 
Children and Adults, 11 South LaSalle Street, 
Chicago 3, Illinois. FRanklin 2-0390. Catharine 
Bauer, Director of Information. 


PSYCHIATRIC RESEARCH PROJECT 
AT SING SING 


Dr. Samuel Dunaif has been appointed to 
carry out a joint psychiatric research project 
at Sing Sing Prison for the State Departments 
of Mental Hygiene and Correction, as an- 
nounced by Commissioner of Mental Hygiene 
Paul H. Hoch, M.D. and Correction Com- 
missioner Thomas J. McHugh. He will assume 
his new position as principal research scientist 
on January 17, 1957. | 

Serving on a part-time basis, Dr. Dunaif— 
will set up a pilot study to delineate, wherever 
possible, the areas of research concerning the 
psychiatry of various types of offenses. 

Some of the areas Dr. Dunaif will explore 
include the problem of recidivism (relapse into 
prior criminal habits) and how recidivists 
differ from non-recidivists, whether recidivism 
can be predicted on the basis of an elaborate 
personality inventory of the kind used for the 
more narrowly defined study of sex offenders, 
whether the newer drug therapies will be of 
any value in control of recidivism and whether 
the symptom-producing drugs have a different 
reaction in various types of offenders, particu- 
larly in those who commit offenses against the 
person as compared with those committing 
offenses against property. He also will follow 
cases already treated with shock therapy and 
attempt to measure the relationship between 
length of sentence and subsequent recurrence 
of the offense. 
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Dr. Dunaif is in private practice and is an 
instructor in ‘psychiatry at Columbia Univer- 
sity College of Physicians and Surgeons. He 
served as a resident research psychiatrist for 
two years and as a consultant research psy- 
chiatrist for one year on a previous study on 
convicted sex offenders at Sing Sing. 
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